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1.0 INTRODUCTION

The AMSU-A receiver subsystem comprises two separated receiver assemblies;

AMSU-A1 and AMSU-A2 (P/N 1356441-1). The AMSU-A1 receiver contains 13

channels and the AMSU-A2 receiver 2 channels. The AMSU-A1 receiver assembly is

further divided into two parts; AMSU-AI-1 (P/N 1356429-1) and AMSU-A1-2

(P/N 1356409-1), which contain 9 and 4 channels, respectively. Figures 1 and 2

illustrate the functional block diagrams of the AMSU-A1 and AMSU-A2 receivers.

The AMSU-A receiver subsystem stands in between the antenna and signal processing

subsystems of the AMSU-A instrument and comprises the RF and IF components from

isolators to attenuators as shown in Figures 1 and 2. It receives the RF signals from the

antenna subsystem, down-converts the RF signals to IF signals, amplifies and defines the

IF signals to proper power level and frequency bandwidth as specified for each channel,

and inputs the IF signals to the signal processing subsystem.

The test reports for the METSAT AMSU-A receiver subsystem are prepared separately

for the A1 and A2 receivers so that each receiver stands alone during integration of

instruments into the spacecraft. This test report presents the test data of the METSAT

AMSU-A2 Flight Model No. 3 (FM-3) receiver. The tests are performed per the

Acceptance Test Procedure for the AMSU-A Receiver Subsystem, AE-26002/6A. The

functional performance tests are conducted either at the component or subsystem level.

While the component-level tests are performed over the entire operating temperature

range predicted by thermal analysis, the subsystem-level tests are conducted at ambient

temperature only.

2.0 REASON FOR TEST

The Acceptance Test Procedure for the AMSU-A Receiver Subsystem, AE-26002/6A,

is prepared to describe in detail the configuration of the test setups and how the tests are

to be conducted to verify that the receiver subsystem meets the specifications as required

either in the AMSU-A Instrument Performance and Operation Specification, S-480-80, or

in AMSU-A Receiver Subsystem Specification, AE-26608, derived by the Aerojet

System Engineering. Test results that verify the conformance to the specifications

demonstrates the acceptability of that particular receiver.

3.0 ACCEPTANCE TEST

The acceptance tests for the AMSU-A receiver subsystem are performed either at the

component or subsystem level. The component-level tests are conducted per the

Acceptance Test Procedure of each component at supplier's facilities. The subsystem-

level tests are conducted per the Acceptance Test Procedure (ATP), AE-26002/6A at

Aerojet Azusa facility.
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The component-level tests include the center frequency, center frequency stability,

bandpass characteristics, gain stability, and gain compression. Although the bandpass

characteristics can change slightly in subsystem level, these performance are mainly

dependent on the component characteristics. The subsystem-level tests include the

center frequency, IF output power, bandpass characteristics, noise figure, noise power

stability, and the tunable short test (for Protoflight Model only).

The subsystem-level tests are performed on the AMSU-A2 receiver. However, since

the diplexer of the AMSU-A2 system is inseparably integrated to the receiver, the

acceptance tests are conducted with the feedhorn directly connected to the diplexer that

precedes the receiver. These tests are performed at room ambient temperature only.

Wire connections between the D-sub connectors and platinum resistance temperature

(PRT) sensors and thermistors, and D-sub connector and survival heaters through the

thermal switches are verified by measuring either the resistances between the respective

two pins or the voltages across the two respective pins. The component bias voltages are

verified by measuring the voltages across the two respective banana jacks of the breakout

box that are connected to corresponding pins of the D-sub connector.

During the acceptance tests of the receiver per ATP, AE-26002/6A, we have

encountered two failures and an anomaly. These problems were properly addressed and

corrected resulting in satisfactory performances that met the specifications. The first

failure was the noise figure of the channel 1 that read 5.26dB against the specification of

4.5dB. The noise figure of the mixer/IF amplifier (S/N: 7A31) used in channel 1 was in

out-of-specification condition (SDAR No. 98-124) at component-level tests. The noise

figure of the channel could be improved by optimizing the LO power of the mixer/IF

amplifier and replacing the isolator (from S/N: 05 to S/N: 11) for better impedance

matching, but was still marginal (4.56dB) at higher end (+40°C) of the operating

temperature. The mixer/IF amplifier was consequently returned to the vendor (Spacek

Labs.) and retuned to improve the noise figure. The unit was installed back to the

receiver successfully meeting the specifications. The test data with the retuned mixer/IF

amplifier were included in the test report. The second failure was a faulty PRT sensor

(RT 17) that read higher value than the specification. The PRT was replaced and the

correct reading was verified as addressed in F/AR No. 130. The anomaly was associated

with the channel 2. A sudden increase in IF power was noticed during the noise figure

test on the channel 2 and no power change was observed with warm and cold loads.

Strong spurious signals were observed at that time over the passband on the spectrum

analyzer. Investigation on the receiver components revealed no anomalies and the same

anomaly could not be repeated there after. We suspected some kind of electromagnetic

interference but have not been able to identify the source. The channel was subjected to

thermal cycling test from -5°C to +40°C three times while monitoring the bandpass

characteristics on the spectrum analyzer but still revealed no anomaly. This anomaly is

addressed in F/AR No. 131.
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Thetunableshort testswerenotperformedastheywereperformedonpreviousEOS
AMSU-A2 receiver.

4.0 ORGANIZATION OF TEST DATA

The test data are organized in the following formats. The test data obtained at the

component level are first summarized for each category for all applicable receiver

channels. The bandpass characteristics of the filters are summarized only for the data

measured at mid-temperature. Supporting component test data over the operating

temperature range then follows the summaries. The subsystem-level test data then

follows the component test data. Test data recorded in the test sheet as prepared in the

Acceptance Test Procedure and related data plots are included in this test report.

5.0 SUMMARY AND RECOMMENDATIONS

The METSAT AMSU-A2 FM-3 receiver subsystem successfully passed all

performance requirements and was delivered to the System Engineering for system

integration and test. The test data indicated adequate margins for all performance

specifications.

We have again encountered a noise figure failure on the channel 1 of the receiver.

Although the noise figure of the mixer/IF amplifier (S/N: 7A31) used in channel 1 was

out of specification (SDAR No. 98-124) at component-level tests, it became obvious that

the mixer performances change depending on the LO power level and the impedance

matching at the RF port. A set of the receiver front-end components (an isolator, a

diplexer, and a feedhom) were sent to Spacek to test the noise figure of the remaining

Channel 1 mixer/IF amplifiers as in the AMSU-A receiver. Also an ECN was generated

on the ATP for the mixer/IF amplifiers to find the optimum LO power level for each unit

and to conduct the functional tests at this optimum power level instead of the nominal

+ 10dBm.

6.0 TEST DATA

In the following, the component and subsystem-level test data are organized as

delineated in Paragraph 4.0.





COMPONENT-LEVEL TEST DATA





CENTER FREQUENCY AND FREQUENCY STABILITY

FOR

LOCAL OSCILLATORS (LOs)

(DROs)





CENTER FREQUENCY OF LOs

Channel No.

Specification (GHz)

Setting Accuracy (+/-GHz)

Measured (GHz)

23.8

0.002

23.80040

2

31.4

0.0O2

31.40115



FREQUENCY STABILITY OF LOs

Channel No.

Short-Term

Specification (+/-MHz)

Setting Accuracy (+/-MHz)

W/Temp. & Voltage (+/-MHz)

Measured (MHz)
Total

Long-Term

Specification (+/-MHz)

By Design or Analysis *

(+/-MHz)

8

2

6

2

0.1

2

8

2

6

-1.88

2

0.1

* Based on accelerated life-test data of DROs.



Channel 1 LO

DRO (P/N: 1336610-1, S/N: 87060)



LITTON

Solid State

LITTON TYPE LS !_

SERIAL NUMBER:

Basic Electrical Tes_, Ref. Test Para. 5.2.2

SPECIFICATION

TEST DATA SHEET 7.2

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET /O/A FINAL DATA SET

& 0 qc Cp AESD 1336610-

-/0 & _ QUAL TEST I3/A ACCEPT TEST

MEASUREMENT AT Tnom+ I*C

Measurement at Vop= 10 VDC

Temperature

Input Voltage

Input Current

Input Power, Pare

Frequency, fT_m

RF Output Power, Pr,om

Frequency Setting Accuracy,

Afs (= fTnom-Fo)

I f:3 *C

IO VDC

68._; mA
0._ _ W DC

,_ _. _0o q-o GHz
14. o dBm

O.t(- MHz

Table IIIB

10.0 +_0.2 VDC
Table IIIB

Pdm max
Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.3
Measurement at 9.5 VDC or at

Temperature

Voltage
Current

Frequency, fmeas

RF Output Power, Prom

cl-g VDC
t& °C

VDC
_8. t; mA

_3.8o_ htl GHz

[q-. o dBm

Table IIIB

9.5 VDC or Para. 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measurement at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, fracas

RF Output Power, Pmeas

[0.5 VDC
[ 8 °C

Io. ff VDC

_8._ mA

15.8ooq:_ GHz

1_.o dBm

Table IIIB

10.5 VDC or Para. 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Afv= fro==- fr.om,

Afv at 9.5 VDC or at _- _ Vl)C = 0,0 1 MHz
Afv at 10.5 VDC or at I o. _" VDC = O. 0 2- MHz

Calculate RF Output Power Variation, APv = Pm_s - PTnom,

APv at 9.5 VDC or at _._
APvatI0.5VDCorat IO.5

VDC = _ dB

VDC = _ dB

Accept w/" Reject

[ ",

T S_EA

Date 5-12. -q8

Date P,AY 2 8 1998

I NL_'fl3ER [ REV [ SHEET1300823 B3
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E)
TEST DATA SHEET 7.3

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET _/A FINAL DATA SET J

LITrON TYPE LS g-

SERIAL NUMBER:

q oq
7° 0 QUAL TEST

AESD 1336610-

ACCEPT TEST

Temperature Testing at T=10oC, Ref. Test Para. 5.2.5.1

SPECIFICATION MEASUREMENT AT T=10 ° a-l*C LIMIT

Measurement at Vop= I0 VDC

Temperature

Input Voltage

Input Currem

Input Power, Pdiss

Frequency, ft0-c

RF Output Power, Pt0*c

10 *C

[t_ VDC

6 _,. 7-. mA

0,689-- W DC
,9.._. 8oo7_o' GI--Iz

1,4-o dBm

10" ± I°C

10.0 + 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.1

Measurement at 9.5 VDC or at

Temperature

Input Voltage

input Current

Frequency, fmc=

RF Output Power, Pine=

q'.E- VDC

I O °C

%5- VDC
6g .9--. mA

2._. 8o_ 7_o GHz

I q-.o dBm

Table IIIB

9.5 VDC or Para. 5.2.3.2

Table IIIB

Table IHB

12 to 17 dBm

Measurement at 10.5 V'DC or at

Temperature

Input Voltage

Input Current

Frequency, fro==

RF Output Power, Pmeas

10._ VDC

(o °C
Io.5 VDC

6 _,.z. mA

9..'_. 8oo z o GHz
I q'to dBm

Table IIIB

10.5 VDC or Para. 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Afv = fm_s - fl0"c:

Afv at 9.5 VDC or at _1" 5- VDC =

Af'v at 10.5 VDC or at _o, 5- VDC =

AfT at I0.0 VDC (=fl0.c-frnom) =

MHz

MHz

MHz

Calculate RF Output Power Variation, APv = Pmeas - Pl0-c::

AP v at 9.5 VDC or at _._" VDC = d_

APv at 10.5 VDC or at to.g" VDC = ¢_

APrat 10.0 VDC (=PR0.c-PTnom) = a¢

)erformed byLitton Q.A.

CODE IDENT NO.

56348

dB

dB

dB

Accept

Date _ -)-_-- q 8

Date MaY 9 ,: !998

Reject

LITTON / SOLID STATE DIVISION / 3251 OLCOT!'. ST / S.4_NTA CLARA, CA 95054
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Solid State

0 TEST DATA SHEET 7.4

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET 10/& FINAL DATA SET v,-"

LITTON TYPE LS

SERIAL NUMBER:

q6oq. CF
t

_,-/O¢: o QUAL TEST 13/A

Temperature Extreme Testing at Train, Ref. Test Para. 5.2.5.2

AESD 1336610-

ACCEPT TEST f

SPECIFICATION bArEASUREMENT AT Tmin 4. I oC LIMIT

Measurement at Vop= I 0 VDC

Temperature

Input Voltage

Input Current

Input Power, Pare

Frequency, fTmin

RF Output Power, PTmin

-5 °C

!o VDC

mA
0,_-1 q, WDC

_,7 _q_ S" GHz

lb.8 dBm

Table IIIB

10.0 _+ 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.2

Measurement at 9.5 VDC or at

Temperature

pUt Voltage
ut Current

Frequency, fm,:as

RF Output Power, Pmcas

q._" VDC

- $ *C

q._ VDC

a-/.5 mA

:Z3.'_ c14_ 5 GHz
15.8 dBm

Table IIIB

9.5 VDC or Para 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measurement at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, fmea5

RF Output Power, P,,,=as

10.g" VDC
- 5" oC

to. g VDC

,-/.g rna
_5.7qq_;5" GHz

13.8 dBm

Table IIIB

10.5 VDC or Para 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Afv = fracas - frmi,:

Afv at 9.5 VDC or at _. 5 VDC =

Afv at 10.5 VDC or at )t_ _" VDC =

Af T at 10.0 VDC (=fTmirt-fT,om)

C;/ MHz

.'/5 MHz

Calculate RF Output Power Variation, APv = Pmcas - PTmin"

APv at 9.5 VDC or at q. G- VDC =

AP v at 10.5 VDC orat Lo. ff VDC =

/_T at 10.0 VDC (=PTmin "PTnon0 =

Accept

Performed byLitton Q.A. (
_ _.fgn /

dB

d dB

0.'7- dB

Reject

Date 45. _.3- _ q B

Date

NLrM.BEP, t REV

1300823 I B3 I SHEET
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Solid State
TEST DATA SHEET 7.5

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET tO/_- FINAL DATA SET J

LITrON TYPE LS [<,
SERIAL NUMBER:

c_rooq C_
7 o _ O QUAL TEST 10/_

AESD 1336610-

ACCEPT TEST

Temperature Testing at T=30°C, Ref. Test Para. 5.2.5.3

SPECIFICATION MEASUREMENT AT T=30 ° 4-1oC

Measurement at Vop=l 0 VDC

Temperature

Input Voltage

Input Current

Input Power, Pd_

Frequency, f3ooc

RF Output Power, P3o°c

30 oC

to VDC
6_.¢ mA
O.G_& WDC

l_.80oW/GHz
I_. _- dBm

30 ° 4- IoC

10.0 + 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.3
Measurement at 9.5 VDC or at

Temperature

Input Voltage

put Current
quency, fme_s

RF Output Power, Pro==

VDC

3 0 °C

q._ VDC
_,8.6 rnR

23._oo91 GI-Iz
I q. 7-- dBm

Table IIIB

9.5 VDC or Para. 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measuremem at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, free=

RF Output Power: Pm¢_

[0.5 VDC

o °C
o. 5- VDC

G _.7 mA
,a.3.9oo _c_ GHz

1_2. dBm

Table IIIB

10.5 VDC or Para. 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Afv = fm_- f30*c:

Afv at 9.5 VDC or at c]. 5- VDC = 0. 0,l-

Af v at 10.5 VDC or at I o. S VDC = 0, 0 3

Af T at 10.0 VDC (=f3o°c "fTaom) = 0. / 7

MHz

MHz

MHz

Calculate RF Output Power Variation, z_d_v= Pro=as- P3o°c::

AP v at 9.5 VDC or at _ .F VDC = 0.p.

AP v at 10.5 VDC or at [o. 5 VDC = O. :L

z_LPT at 10.0 VDC (=P3o-c-PTnom) = O-_-

Performed by I_],itton Q.A.

[ CODE IDENT NO.56348 t SIZEA

dB

dB

dB

Accept / Reject

Date U- 7-1. c4_q
i

Date HAY 9 _ _o,,o

NUMBER1300823

REV

B3 SHEET 41 OF 68
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LITTON \

Solid State
TEST DATA SHEET 7.6

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET t0/_A FINAL DATA SET

LITTON TYPE LS K. q CO t_ C-F

_>70 G o QUAL TEST ),J/_SERIAL NUMBER:

Tempemtm'e Extreme TestingatTmax, Ref.Test Para.5.2.5.4

SPECIFICATION MEASUREMENT AT Tmax ±I°C

AESD 1336610-

ACCEPT TEST J

LIMIT

Measurement at Vop=10 VDC

Temperature

Input Voltage

Input Current

Input Power, Pdiss

Frequency, fTmx

RF Output Power, PTm_

q0 oC

to VDC

68.8 mA
0,6_8 W DC

_-_._50o7_OHz
rq-. _ dBm

Table IIIB

10.0 + 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Pare 5.2.5.4
Measurement at 9.5 VDC or at

Temperature

Input Voltage

put Current
equency, fme,¢

RF Output Power, Pme_

q. _- VDC

oC

c[. g-" VDC

_5.B rnA
a3.P, oo_ o OHz

It[--'/- dBm

Table IIIB

9.5 VDC or Para 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measuremem at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, fmc=

RF Output Power, Pine=

[0.5 VDC
4o oC

10...q" VDC

_8._ mA
_-3.5oo 8o GHz

lq._- dBm

Table IIIB

10.5 VDC or Para 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, ill v = fm¢_ - fTm=:

zkfv at 9.5 VDC or at q- 5- VDC =

&fv at 10.5 VDC or at I o. _- VDC =

Af T at 10.0V (=fTmx'fT,o.0 =

0.O I MHz

e_.ol MHz

0.39 MI-Iz

Calculate RF Output Power Variation, td_v = Fracas - P'rnom:

AP v at 9.5 VDC or at c]. 5" VDC = O. _. dB

AP v at 10.5 VDC or at _ VDC = o.-9-- dB

AP T at I 0.0 VDC (=PTmax-Prnon0 = 0. _ dB

est Performed by
itton Q.A.

Accept v"" Reject

___. Date 5"- :k__- q B

Date HAY ,_6 _

)

]CODE IDENTNO. [ SIZE [ NUMBER J REV [SHEET 42 OF 68
I 56348 , A ! 1300823 [ B3 !
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LITTON \

Solid State

LITTON TYPE LS ),_
SERIAL NUMBER:

TEST DATA SHEET 7.7

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET b,J//A FINAL DATA SET

f

_O_ ¢-_ , AESD 1336610-

8 7 0 & _ QUAL TEST 6k,J/A ACCEPT TEST
/

Power Supply Immunity_. Ref. TestPara.5.2.4

IP.._IIEI.C_LTI.9_ _EASUI_MENT AT Tnom± Ioc

Initial Measurement

TempcraU._ J 8 °C

Input Voltage IO VDC

InputCurrent & 8.C mA

InputPower O. _ _ C W DC
Frequency (fTm_) _._._ O0 _)& GI'Iz

RF OutputPower 14,1 dBm

Frequency Setting Accuracy, Afs (= fTm.-Fo) 0 ._ & MHz

LIMIT

Table IIIB

I0.0 + 0.2 VDC
Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

PerformanceAfterShortCircuiton Power Supply:RefTest Para 5.2.4.2

Input Voltage [ O VDC

Input Current (_ _. _ mA

Input Power O. _ _, G w DC

Frequency 2_3._oo 37 GHz

RF Output Power [ 4r- [ dBm

Overvoltage Input Voltage _-_ VDC

10.0 + 0.2 VDC
Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

+28V

Performance After Input Overvoltage

InputVoltage _O VDC

InputCurrent £ 8.¢ mA

InputPower O,G 8 G W DC

Frequency ,_%, 800 5_ GHz

RF OutputPower Idr.l dBm

10.0 _+0.2 VDC
Table IIIB

Pdiss max

Table IIIB
12 to 17 dBm

Reverse Polariw: RefTest Para 5.2.4.4

Reverse Input Voltage -- lo VDC -10.0 ± 0.2 VDC

Performance After Reverse InputVoltage

Input Voltage { O VDC
Input Current G SL C mA

Input Power 0. G6 C W DC

Frequency, fr,_a '_'8°O _" GHz
RF Output Power [ t_. I dBm

Frequency Setting Accuracy, Afs (= fr**,,-F,) O, _ q' MHz

10.0 ± 0.2 VDC
Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Accept / Reject

LITTON / SOLID STATE DIVISION / 3251 OLCOTT ST / SANTA CLARA, CA 95054



LITTON

Solid State

TEST DATA SHEET 7.23B

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET M//s, FINAL DATA SET

LITTON TYPE LS Ic-. _ _o_ CF AESD 1336610- I
SERIAL NUMBER: _'7 6 ¢ o QUAL TEST IJ/_ ACCEPT TEST

Frequency Pulling and Load VSWR 2.5:1 max. all phases. RefTest Para. 5.9

J

TEST DESCRIPTION

Output Open and Short.Ref.Test Para.5.9.5

Temperature ,2_ °C 24°C ± 5°C

Frequency: 2._._oo_t¢, GHz Table IIIB

RF Output Power: r0:.o dBm 12 to 17 dBm

Input Voltage (o VDC 10 ± 0.2 VDC

Input Current: _ _,.C mA Table IIIB

Results: v _ Acceptable No Damage or Degradation

Calculatemaximum Frequency Accuracy (both positiveand negative),

= Afs (Use worst-caseAfs from 7.2,7.7,and 7.22A) + AfH (from 7.22A) + AfL(from 7.23A):

Maximum Afac= = (5 .t_ (_ MHz (Positive) Table IHB

- o. l c> MHz ('Negative) Table IIIB

Calculate maximum Short-term Frequency Stability (both positive and negative),

Afv÷r = Afv + AfT (Use worst-case Af v and Af T from 7,2 thru 7.6):

Maximum AfV+T = 0.] 8 MHz (Positive) Table IHB

-- 0. o2- MHz (Negative) Table IIIB

Calculate maximum overall RF Output Power Stability (both positive and negative),

APov = &Pv + APT (use worst-case AP v and AP T from 7.2 thru 7.6) + AP H (from 7.22A) + AP L (from 7.23A):

Maximum &Pov = 0. C [ dB (Positive) 1.0 dB

-- O.Cl o dB (Negative) -I.0 dB

Accept / Reject

Test Performed by V _ Date b'- -.2 _ ' q 8

Litton Q.A. Date HAY 28 1998

CODE !DE?21TNO. S.rT.E NUMBER P_V

56348 A 1300823 B3

SHEET 61 OF 68

LITTON / SOLID STATE DIVISION / 3251 OLCOTT ST / SAIYTA CLARA, CA 95054



Channel 2 LO

DRO (P/N: 1336610-2, S/N: 87053)



LITTON

Solid State

®
TEST DATA SHEET 7.2

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET ____ FINAL DATA SET f

LITTON TYPE LS A

SERIAL NUMBER: 8 70 b-5 QUAL TEST hJ/_

AESD 1336610-

ACCEPT TEST v-"

Basic Electrical Test; Re£ Test Para. 5.2.2

SPECIFICATION MEASUREMENT AT Tnom+ I*C LIMIT

Measurement at Vop=10 VDC

Temperature

Input Voltage

Input Current

Input Power, Pdiss

Frequency, frnom

RF Output Power, PTnom

Frequency Setting Accuracy,
Afs (= fTnom-Fo)

18 *C
10 VDC
IZI mA

I._I WDC

BIA01k5 GHz
I/_._) dBm

I.t__ MHz

Table IIIB

10.0 + 0.2 VDC
Table IIIB

Pa= max
Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.3
Measurement at 9.5 VDC or at al.,:5 VDC

Temperature I_ °C

tput Voltage 6]. _ VDC

mt Current 19_1 mA

Frequency, fmens _ Id,0115 GI-Iz

RF Output Power, Pm=s Ib, 0 dBm

Table IIIB

9.5 VDC or Para. 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measurement at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, fmc=

RF Output Power, Pmeas

10. ,5 VDC
lg °c
1_.,5 VDC
I_.l mA

.qldollt, GHz

16. _) dBm

Table IIIB

10.5 VDC or Para. 5.2.3.3

Table IIIB

Table IIIB

i 2 to 17 dBm

Calculate Frequency Variation, Af v = fm--¢- fTnom,

Afv at 9.5 VDC or at c_ .5
Afv at 10.5 VDC or at [o..5

VDC = _ MHz

VDC = 0.0 ( MHz

Calculate RF Output Power Variation, APv = Prom - PTnom,

APv at 9.5 VDC or at ¢/.ff-

APv at 10.5 VDC or at Io.5

Oest Performed by

Litton QA

VDC = _ dB

VDC = _ dB

Accept If Reject

, _,EI_._,N _ Date 2r- _g- _gDate MAY 0 | 1998
_L_ ""'1

/ v-

LiI-iON 1 SOLID STATE DIVISION ! 3251 OLCOTT ST / SANTA CLARA, CA 95054



"%

LITTON

Solid State
TEST DATA SHEET 7.3

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET h3/'A FINAL DATA SET

LITTON TYPE LS A 'I_, 35 C-ff

SERIAL NUMBER: _-'/o 52_ DUAL TEST tO/A

AESD 1336610- 2--

ACCEPT TEST v"

Temperature Testing at T=10°C, Ref. Test Para. 5.2.5.1

SPECIFICATION MEASUREMENT AT T=10 ° ±I°C LIMIT

Measurement at Vop= 10 VDC

Temperature

Input Voltage

Input Current

Input Power, Pd_s

Frequency, flo*c

RF Output Power, Pto*c

l0 *C

10 VDC
I_l mA

[.P- I W DC

31401q_ GHz
!(o.0 dBm

10° ± I°C

10.0 + 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With

Measurement at 9.5 VDC or at q. 5 VDC

Temperature

nput Voltage

nput Current

Frequency, fm¢=

RF Output Power, Pm==

Voltage, Ref. Test Para 5.2.5.1

IQ °C

q.5 VDC

I_1 mA
_1401q4 GHz

lb.0 dBrn

Table IIIB

9.5 VDC or Para. 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measurement at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, free=

RF Output Power, Pmeas

10.5 VDC

I0 °C

10._ VDC
I11 mA

314Ol_L.....5GHz
I(_.O _m

Table IIIB

10.5 VDC or Para. 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Afv = fro==- flo*c:

Afv at 9.5 VDC or at cj.5 VDC =

Afv at 10.5 VDC or at 10.5 VDC =

Af T at 10.0 VDC (=fl0*c'fVnom) =

O.OI

6.02.

-r 0.78

MHz

MHz

MHz

Calculate RF Output Power Variation, APv = Pmeas " Pl0*c::

AP v at 9.5 VDC or at _._ VDC = 9(

AP v at 10.5 VDC or at ro._ VDC = of

/_D T at 10.0 VDC (=Plo*c -PTnom) = ¢:_

dB

dB

dB

Performed by JF.D

(' L I_, ON )Li'f-70NLitton Q.A.
"slCU /

i CODE IDENT NO56348 j SIZEA

Accept }/

Date 4-_- q_
Date _; 0 _ _,9_,b

t i1300823 B3

Reject

SHEET 39 OF 68

LITTON / SOLID STATE DIVISION / 3251 OLCOTT ST/SANTA CLARA, CA 95054
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LITTON

|1

Solid State

TEST DATA SHEET 7.4

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET t,J/A FINAL DATA SET J

LITTON TYPE LS A

SERIAL NUMBER:
_[&35 c-6

E57 05 5 QUAL TEST /0/_

AESD 1336610- 2..

ACCEPT TEST /

Temperature Extreme Testing at Tmin, Re£ Test Para. 5.2.5.2

SPECIFICATION MEASUREMENT AT Tmin ±l°C LLMIT

Measurement at Vop=l 0 VDC

Temperature

Input Voltage

Input Current

Input Power, Pdi_

Frequency, fTmi.

RF Output Power, PTmi.

- 5 °C
10 VDC
12o mA
I ._- o W DC

B6¢0_8 g GHz

[6. O dBm

Table IIIB

10.0 + 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With

Measurement at 9.5 VDC or at

Temperature

nput Voltage

nput Current

Frequency, free=

RF Output Power, Pmeas

Voltage, Ref. Test Para 5.2.5.2

@. 5 VDC
- 5 °C
q./5 VDC

I_ mA
_,14o9.8q GHz

I_).0 dBm

Table IIIB

9.5 VDC or Para 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measurement at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, fm_

RF Output Power, Pro==

10.5 VDC
-5 °C

[ O. 5 VDC

17o mA
B lAol qo OHz

t6.0 dBm

Table IIIB

10.5 VDC or Para 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Afv = fro=as- fTmin"

Af v at 9.5 VDC or at @. _ VDC =

Afv at 10.5 VDC or at fo.5" VDC =

Af T at 10.0 VDC (=fTmi,'fT,o_)

0,0[

o,o_..
1.75

MI-h

MI-h

MI-h

Calculate RF Output Power Variation, APv = Pmc= - PTmin:

AP v at 9.5 VDC or at _. 5" VDC =

AP v at 10.5 VDC or at to.5 VDC =

AP T at 10.0 VDC (=PTmin "PTnon0 =

/
Performed by Date

Litton Q.A. Date

_Accept

I SIZE

¢

Reject

MAYo I _8

I CODE IDENT NO. NUMBER [ R.EV56348 1300823 B3

dB

dB

dB

SHEET 40 OF 68

LITTON I SOLID STATE DIVISION / 3251 OLCOTT ST / SANTA CLARA, CA 95054



-LITTON

Solid State
TEST DATA SHEET 7.5

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET tO[A FINAL DATA SET J

LITTON TYPE LS A _'(_35 C_

SERIAL NUMBER: _7og3 QUAL TEST 1',3/A-

AESD 1336610- .9._

ACCEPT TEST /

Temperature Testing at T=30°C, Ref. Test Para. 5.2.5.3

SPECIFICATION MEASUREMENT AT T=30 ° +IoC LIMIT

Measurement at Vop=l 0 VDC

Temperature

Input Voltage

Input Current

Input Power, Pa_

Frequency, f30*c

RF Output Power, P30*c

._0 oC

Io VDC

mA
I._3 WDC

51. 3_15-_ GHz

I ;. o dBm

30 ° 4- IoC

10.0 + 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and.RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.3
Measurement at 9.5 VDC or at

Temperature

nput Voltage

put Current
requency, fmcas

RF Output Power, Pm=s

c].5 VDC

3o °C

g.5 VDC

1_-3 mA

31. 3ffqsl GHz

16._ dBm

Table IIIB

9.5 VDC or Para. 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measurement at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, fmea_

RF Output Power, Pm_=

;o.5 VDC

30 °C

t0.5 VDC
1.9_3 mA

3t. 59c/4g GHz

l; .o dBm

Table IIIB

10.5 VDC or Para. 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Afv = fine,s- f3o*c:

Af v at 9.5 VDC or at q-5- VDC =

Afv at 10.5 VDC or at lo.F VDC =

AfT at 10.0 VDC (=f30*C'fT,o,,) =

- 6.05 MHz

- o.fo MHz

- 1,5 MHz

Calculate RF Output Power Variation, APv = Pmeas - P30*c::

M:' v at 9.5 VDC or at c[. 5 VDC = _ dB

APv at 10.5 VDC orat to,,5 VDC = q5 dB

/_PT at 10.0 VDC (=P30*c-PTnon0 = a¢ dB

est Performed by
itton Q.A.

Accept ,.I'"

Date 4 - _- q_

Reject

VEt) _ Date HAY f)I 1.qqR

I CODE IDENT NO"156348 \_/ A [ NUMBER [ REV ]SHEET 41 OF 681300823 B3

LITTON / SOLID STATE DIVISION / 325! OLCOTT ST / SANTA CLARA, CA 95054



LITTON

Solid State
TEST DATA SHEET 7.6

FUNCTIONAL PERFORMANCE TESTS

M/A FINAL DATA SETINITIAL DATA SET J

LITTON TYPE LS A

SERIAL NUMBER:
'1635
,_ "/05,_ QUAL TEST kJ/A

AESD 1336610- ,9...

ACCEPT TEST f

Temperature Extreme Testing at Tmax, Ref. Test Para. 5.2.5.4

SPECIFICATION MEASUREMENT AT Tmax 4-1oC LIMIT

Measurement at Vop = 10 VDC

Temperature

Input Voltage

Input Current

Input Power, Pdiss

Frequency, fTmax

RF Output Power, PTmax

40 *C
10 VDC

12_ mA
I.a-3 W DC

OHz
!6.0 dBm

Table IIIB

10.0 + 0.2 VDC

Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.4

Measurement at 9.5 VDC or at _, 5 VDC

Temperature ,dO °C

Input Voltage q.6 VDC

Current 124 rnA

requency, fmca_ 3 I_qg Ig GHz

RF Output Power, Pm¢_ 16.0 dBm

Table IIIB

9.5 VDC or Para 5.2.3.2

Table IIIB

Table IIIB

12 to 17 dBm

Measurement at 10.5 VDC or at

Temperature

Input Voltage

Input Current

Frequency, fmeas

RF Output Power, P=c,,

10.5 VDC

_0 °C
Io.5 voc
1_4 mA

_l,qqgl2 GHz

! _,. 0 dBm

Table IIIB

10.5 VDC or Para 5.2.3.3

Table IIIB

Table IIIB

12 to 17 dBm

Calculate Frequency Variation, Af v = f_,= - fTm_,:

Af v at 9.5 VDC or at q ff VDC =

Afv at 10.5 VDC or at t_.5 VDC =

&fr at 10.0V (=fVmax "frnom) =

- O. oc

- o.I9._

a-.ql

MHz

MHz

MHz

Calculate RF Output Power Variation, APv = Pmeas - PTnom:

AP v at 9.5 VDC or at fl-ff VDC =

APv at 10.5 VDC orat to.5 VDC =

zXPT at 10.0 VDC (=PTmax-PTnom) =

ccept v /Performed by ,fED Date

,itton Q.A. t ,_ _,_"] Date

[CODEIDENTNO. j SIZE ] NUMBER56348 A 1300823

q5 dB

¢_ dB

dB

Reject

4. :2g- c_

MAY 0 1 \1_g8

I REV

J B3
I SHEET 42 OF 68

I
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LITTON

Solid State

LITTON TYPE LS A

SERIAL NUMBER:

TEST DATA SHEET 7.7
FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET k)//_ FINAL DATA SET

(_ _S C._ AESD 1336610-

-70 _._ QUAL TEST I_/z_ ACCEPT TEST /

D--

Power Supply Immunity. Ref. Test Para. 5.2.4

/_Td.EI.C&T.LQ_ MEASUREMENT AT Tnom± I°C LIMIT

Initial Measurement

Temperature [ _ °C

Input Voltage I o VDC

Input Current II.9-- mA

Input Power I. 9.3-- W DC
Frequency fiT,=,) 3,1.4o I [ o GHz

RE Output Power [ (,. o dBm

Frequency Setting Accuracy, Afs (= fT,o='F,) I. I MHz

Table IIIB

I 0.0 + 0.2 VDC
Table 1II]3

Pdiss max

Table IIIB

12 to 17 dBm

Performance After Short Circuit on Power Supply: RefTest Para 5.2.4.2

Input Voltage

Input Current

Input Power

Frequency

RE Output Power

OOver Voltage: RefTest Para 5.2.4.3

Overvoltage Input Voltage

IO

I_D.-

10.0 + 0.2 VDC

Table IIIB
Pdiss max

Table IIIB

12 to 17 dBm

+28V

Performance After Input Overvoltage

Input Voltage

Input Current

Input Power

Frequency

RE Output Power

VDC

mA

1.2.D,._ W DC

"_ I. q-Oil o GHz
I{,.o dBm

2. 6 VDC

10 VDC

I"_ mA

[. 2._-- WDC

_]. t_O[|[ GHz
[ G._ dBm

I 0.0 + 0.2 VDC
Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

Reverse Polarity: RefTest Para 5.2.4.4

Reverse Input Voltage --I0 VDC -I0.0 + 0.2 VDC

Performance After Reverse Input Voltage

Input Voltage

Input Current

Input Power

Frequency, fr,o,
RE Output Power

Frequency Setting Accuracy, Afs (= fT,,,-Fo)

Performed by
Litton Q.A.

AcceptV _3 Date

", _" ] Date

[ O VDC

_29__ mA

t-,/_ WDC

71. t_o_[o GHz

[ G .o dBm

1'1 MHz

/ Reject.

__ ._ _,-,_
HAY O 1 1998

10.0 + 0.2 VDC
Table IIIB

Pdiss max

Table IIIB

12 to 17 dBm

[CODEIDENTNO" I SIZE I NUMBER [ REV SHEET 43 OF6856348 A 1300823 B3 ,

LITTON / SOLID STATE DIVISION / 3251 OLCOTT ST / SANTA CLARA, CA 95054



LITTON

Solid State

TEST DATA SHEET 7.23B

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET _/_r FINAL DATA SET J

LITTON TYPE LS A

SERIAL NUMBER:
_65_ CF

7 0 g3 QUAL TEST kJ,/_

AESD 1336610- .2.

ACCEPT TEST j

Frequency Pulling and Load VSWR 2.5:1 max. all phases. RefTest Para. 5.9

TEST DESCRIPTION

Output Open and Short. Ref. Test Para. 5.9.5

Temperature .L¢_ °C

Frequency: .5 i. 40o _ GHz

RF Output Power: p6". _ dBm

Input Voltage l O VDC

Input Current: J_. 9.__ , mA

Results: J Acceptable

24oc 4- 5oc

Table IIIB

12 to 17 dBm

10 4- 0.2 VDC

Table IIIB

No Damage or Degradation

:alculate maximum Frequency Accuracy (both positive and negative),

= Af s (Use worst-case Af s from 7.2, 7.7, and 7.22A) + Af H (from 7.22A) + Af L (from 7.23A):

Maximum Af=cc = I. 5 _ MHz (Positive) Table IIIB

--- O .2 8 MHz (Negative) Table IIIB

Calculate maximum Short-term Frequency Stability (both positive and negative),

Afv+r = Afv + Af T (Use worst-case Afv and Af T from 7.2 thru 7.6):

Maximum Afv+r =  .q5
-I-6o

MHz (Positive)

MHz (Negative)

Table IIIB

Table IIIB

Calculate maximum overall RF Output Power Stability (both positive and negative),

APov = APv + AP T (Use worst-case AP v and AP T from 7.2 thru 7.6) + APH (from 7.22A) + AP L (from 7.23A):

Maximum APov = 0. t[ .9- dB (Positive) 1.0 dB

0.3 _ dB (Negative) -1.0 dB

Accept J Reject

Test Performed by t/h,L----. Date qC_ 5 0 _

Litton Q.A. ,., _,tsO / Date

1/

.... I ...................... I
Lii-I ON / SOLID STATE DIVISION / 3251 OLCOTT ST / SANTA CLARA, CA 9505_4
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BANDPASS CHARACTERISTICS

FOR

IF FILTERS



3 dB BANDWIDTH OF IF FILTERS

Channel No.

Specification (MHz)

3 dB bandwidth (MHz) *

fL- fH(MHz)

Measured (MHz)

3 dB bandwidth (MHz)

fL- fH(MHz)

135

127

8-135

125.64

8.52-134.16

2

90

82

8-90

80.22

9.16-89.38

* Actual specifications for IF filters.



Channel 1 Bandpass Filter

IF Filter (S/N: 1331559-6, SfN: P232-005)



APPENDIX =
• °_ ACCEPTANCE TEST REPORT

BANDPASS FILTER MODEL HL72.5-125-10SS1 SIN I_Z.'_'2. - Oc_.,_

AEROJET 1331559-6 REV.

3.0 dB BANDWIDTH
ACCEPTANCE TEST PROCEDURE

63-0005-02 PARA 4.5.3
-10°C +15°C +40oC

{7} UPPER 3 :] dB BANDEDGE 13q,3$MHz )'_J-_, 1(,=,Mhz

(133.0-135.0) (133.0-135.0)

_,53MHz •. 5"/.- Mhz

(8.0-10.0) (8.0-10.0)

I ZS,_,_MHz 1"2..5.(,,,qMhz

(123.0-127.0) (123.0-127.0)

-/l,qC, MHz 1 I,'_q MHz

(72.5 NOM) (72.5 NOM)

-13.7_ oc _ l_.Ooc
(-15.0 TO-10.0) (12.5 TO 17.5)

./
/(,1)

{8} LOWE, =, q 2 dB BANDEDGE

{9} 3.0 dB RELATIVE BANDWIDTH

{10} ADD {7} AND {8} + 2 =

{10a} RECORD MEASURED TEMPERATURE

{6} ATTACH TRANSMISSION LOSS
PERFOR[,.L- ;iCE X-Y PLOT

{_,cf3 MHz
(133.0-135.0)

_, ,_)O MHz

(8.0-1o.o)

125 ,_3 aHz

(123.0-127.0)

7 I.Z'7_ Mhz

(72.5 NOM)

+qZ.O°C

(40.0 TO 45.0)

v/.(q)

PASSBAND RIPPLE
ACCEPTLNCE TEST PROCEDURE

63-0005-0._"2 ,_.".RA 4.5.4

{11a} MIN INSERTION LOSS FREQ

MIN INSERTION LOSS PERFORMANCE

{1 lb} 75% E,W LOWER BANDEDGE FREQ

-10°C +15°C +40°C

_,?.._MHz

- O,l(,=,dB

10,1"5 MHz

75% BW LOWER BANDEDGE I.L. PERF - O,_?._dB

{11c} 75% BW UPPER BANDEDGE FREQ

75% BW UPPER BANDEDGE I.L. PERF

{11d} PERFORMANCE DELTA

(I.L. @ {11b}-I.L. @ {11a})

{11e} PERFORMANCE DELTA

(I.,L. @ {11c}-I.L. @ {11a})

IO_o,%_ MHz

- 0,q'Z-dB

O,?._ dB

O,"L(,, dB

'_, 2g Mhz

-O.IG dB

10,05 Mhz

-O.q_dB

IO3,_CMhz

- O._q dB

O,'Z.& dB

0. "_.c6 dB

7_c/.qS MHz

-O, I"/ dB

IO,OO MHz

-O,q_ dB

LO3-._MHz

- O,q_ dB

O,'Z.Cl dB

(.,_,Z_ dB

in accorCance with MIL-STD-100

NO.

DADEN-ANTII O.\'Y ASSOCIATES INC

SIZE I CAGE CODE

A I 57032

FILE: ACAD.6310502APFJ.DOC

DWG. NO.
63-0005-02

SHEET

I REV.J

12



CHZ $21

C o r,

Hld

ST_%RT .300 080 MHz

I'IRRKER PI_IRPqi',lE.....

I
!

STOP

FINAL FUNCTIONAL PERFORMANCE

TRANSMISSION LOSS

SERIAL NO. P232-005

-10C DATA , J
OPR: R. HOGGATT DATEI?ILII_u

.................. -"'f-"-'_'--- inel

168.000 000 MHz

I"1_RK ER 1

MRRKER Z

MRRKER 3

MSRKER 4

MKR STIMULUS OFFSET

1E;. ?S-0858 MHz
OFF

1Z8.750888 MHz
OF F

Z5. 825880 MHz
OFF

i19. 375800 MHz
OFF

8. 8813888 MHz
0 dB

7Z.580088 MHz
-.2553 dB

71.456911 MHz
OF F

r":'ql::,'3q MHz
-3. 2553 dB

_+ _1-4 3841 MH_

-3.2553 dE:

89,425883 MHz
-3.2342 dB

REFERENCE MRRKER
PLSCEMEMT

MRRKER SESRCH
T61RGET UEIL UE

MRRKER NIDTH USLUE

MRRKER TRSCKIHG

OFF

COMTIMUOUS
OFF

-i-_ dB
-B dB

OFF

OFF

OFF
CONTI HUOUS
OFF

-.9 dB

-3 dB
OFF

OFF



CH--' _-'

i
I

1o9 I"IRG
r
i

1 dB ......

' i
REF El dB

i:

!I

I_0;*

I

I
I

HI d I

.l
START

MARKER PRRRME, ,_,,_.

!i
i

i

1

I
1

' !
q_R RFI_ r,IN7 !-]TE)P IRO 000 80E4 MHz

FINAL FUNCTIONAL PERFORMANCE

TRANSMISSION LOSS

SERIAL NO. P232-005

+15C DATA
I I

OPR: _. HOOGATT DATEIEI_I_
................ _nel 2

MARKER 1

MARKER 2

MARKER 3

MARKER 4

MKR STIMULUS OFFSET

16.250000 MHz
OFF

128. 750,000 MHz
OFF

2 =._,.625000 MHz
OFF

119. 375800 MHz

OFF

8. 000886 MHz
8 dB

7?. 5000130 MHz

-. ?"682 dB

?1.338889 MHz

OFF

8. 516631 •MHz
-3. ?683 dB

134. 161148 MHz
-3. 2883 dB

89 425882 MHz
-3. ?342 dB

REFERENCE MARKER

PLACEMENT
MARKER SEARCH
T_RGET VALUE
MARKER WIDTH UALUE

MARKER TRACKING

OFF
CONTI NUOUS
OFF

-i-4 dB
--3 dB

OFF

OFF

OFF
CONTINUOUS

OFF
-3 dB

-3 dB
OFF

OFF
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!,!.AR.k:_F_'.P._R_!'!E, .... •

FINAL FUNCTIONAL PERFORMANCE

TRANSMISSION LOSS

SERIAL NO. P232-005

+40C DATA
I I

OPR: R. HOGGATT DATE IL!,_I_&
_.................. )he! 2

MARKER i

.r'!..q.RK EP

H_RKER S

MARKER 4

Hi<R STZHULUS OFFSET

7- ? . 5_0_0_ f'iHz

-..-"77..-" dB

71 217370 P]HE

OFF

8.58i22_ HHz
-3. Z77Z dE:

!33.9:3:3520 t'SHz
-3. Z77 .7-,-_

89. 42_E,_._Z HHz
-34..='3 4---" ,J_

RE F E RE!".!.,-JE M_RKER
I'- _ _ %-- 't--.t"I_ 11 1

P'I_RKER SEARCH
'r RRGEf VRL UF:

Me_RKER l.qIDTH URLUE

MRR.VER TR._.CK IMG

C....... :;uOUE._;,,i _.

C' F" ;-

-i _ :! P

-_ :! 2

[-,!z-_-

C'FF

-_ • °

,---,'-,kI'l" T klt I/'-,t I,---

OFF"
-3 d_:
-3 dB

OFF
- , ,

OFF
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APPENDIX_F ACCEPTANCE TEST REPORT

BANDPASS FILTER MODELrNL72.5-125-10SS1 SIN ___2--C__%
AEROJET 1331559-6 REV. ___

PASSBAND RIPPLE (CON'T_

{11f} RECORD PASS/FAIL (0.5 dB MAX)

{11g) ATFACH PASSBAND RIPPLE
PERFORMANCE X-Y PLOT(S)

_/FAIL _AIL _AIL

/ /(_____(q ) .(4) __ 4)

OUT-OF-BAND REJECTION
ACCEPTANCE TEST PROCEDURE

63-0005-02 PARA 4.5.5

Fc=72.5 MHz.

REF {5A} FOR INSERTION LOSS @ Fc

-10oC +15oc +40°C

{12} WORST CASE REJECTION FROM
0.300 MHz TO 1.0 MHz

71OO dB

(4O,0dB MIN)

"t_00 dB

(40.0 dB MIN)
_10_ dB
(40.0 dB MIN)

{13a} WORST CASE REJECTION FROM
153.75 MHz TO 1000.0 MHz

-_.l dB

(40.0 dB MIN)

- (oq .7 dB -(_q.S dB

(40.0 dB MIN) (40.0 dB MIN)

{13c} RECORD MEASURED TEMPERATURE - 13, t °C
(-15.0 TO -10.0)

{14} ATTACH REJECTION PERFORMANCE ____( 4 )

X-Y PLOT(St _ _/ (4)

TEST PERFORMED BYe. _O(_',tc_._._,, DATE i2I,,IRE(_

NOTE IF TEST WITNESSED BY AESD: GSI:

***** END OF FUNCTIONAL PERFORMANCE TEST ****

_ Iq,O°c
(12.5 TO 17.5)

_(4)
--7 (q)

Not witnessed

this time. DSD

-tHz.o oc
(40.0 TO 45.0)

OUTLINE AND MOUNTING DIMENSIONS VERIFICATION

{16} REFERENCE CUSTOMER DRAWING 1331559

DESCRIPTION OF
MEASUREMENT

DIMENSION AND ACTUAL

TOLERANCE MEASUREMENT

OVER ALL LENGTH 3.50 _+ .03 "5.5o_

MOUNTING HOLE CENTER 0.125_+ .010

BETWEEN UPPER MOUNTING HOLES I 3.250 I

BETWEEN LOWER MOUNTING HOLES I 3.250 I ."h,'Zq(:k,

P_.__pared in accordance with MIL-STD-100

CONTRACT NO, I SIZE I CAGE CODE

- / A I 5>03=
__ADEN-AiVTI i 0 V ]"ASSOCIATES INq FILE;ACADI6310502APFJ.DOC

DWG. NO.
63-00054)2

I SHEET 13

REV.
J
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!

I

CH-S E,21 log M_:S ,p. ,4E;. REF iq dB ±: C1 d E:

Aug
"-;' E"

HI ,:i

i I

I

J i
1 j

i

e. ¢,oo,_q,-:M,_=
I _REF--1
I . I .4' :_J.,:-,i4_,r"r_r

2 I _j: -F_9 F-j7 dE_
.8S. 242 r,i_z

CH:.? START

f'l,£ R.K ER FI_R At"IE ......

_:RO GGG MHz

FINAL FUNCTIONAL PERFORMJ_NCE

REJECTION PERFORMANCE

SERIAL NO. P232-005

-10C DATA IIOPR: R. HOGGATT DATEII |_ _&
............. _ ....... inel

M_RKER i

["I_ R K ER

r.,1A R K E R .=,"_

["1_RK ER 4

MKR STIMULUS OFFSET

OF F

OF F

OFF"

OFF

1 .E_08088 MHz

S. 00.000E1 MHz

5.808888 MHz

S. BOI_80E1 MHz

O. 809800 I"IHz
0 dB

72. SEI0080 NHz

19 dB

ISB. ?SOr30G MHz

-70. 79 dB

177. 74280E_ MHz
-69. 67 dB

i000.888089 MHz
OFF

O. ¢Z_'I08080 MHz
0 dB

I

i

I

REFERENCE MARKER

PLACEMENT
MARKER SEARCH
Tr_RG ET U_LUE

MSRKER WIDTH URLUE

r"tARKER. TRf-]CK ING

OFF

CONTINUOUS
OFF

-3 dB

_o_ dB
OFF

OFF

M.RRKE R 1

COMTI NUOUS
OFF

-3 dB

-3 dB
OFF

OFF



CH2 Szi

i

J

':3o r

A"g !

Hid
t
I

C:H2 START

!o 9 I"IRG

MRRKER P_RRME .....

i: 0 d l:_IE_.dB," REF C: dB

I ! --i-Z'_4_ _
i I "I E,i:_5-MH=
I I ,3:1-69 Tr_-:4 ,:tB

.OS. 2t.2 ,MHz

I
[ t

I l
l I

l
i
l
i

i I
I

t

.30@ 088 MHz

FINAL FUNCTIONAL PERFORMANCE

REJECTION PERFORMANCE

SERIAL NO. P232-005

+15C DATA I [4OPR: R. HOGGATT DATE IZ,II (_
........... - - ..... in_l

I
STOP 1 080. 880 000 MHz

MARKER 1

M_RKER Z

MARKER E_

MRRKER 4

MKR STIMULUS OFFSET

! E'i88000 MHz
OFF

C',F F
E 009F100 MHz

E. Ot31--4OFJO MHz
C,F F

OFF

E O,-F_JO000 MHz

,7 _EIC'I1900 MHz
_3 d E.

72.500808 MHz
0 dB

153.750000 MHz

-71.846 dE:

177.742802 MHz-
-69.734 dE:

1080.000008 MHz
OFF

0.000000 MHz

i3 dB

REFEREMCE MSRKER
PLRCEMEHT

MRRKER SESRCH
T_RGET U6LUE

MRRKER WIDTH USLUE

I"IRRFER TRSCK IMg

OFF
CCii iT i i ,L.I,_',US

OFF
-3 d-_

-S .:_E
Or-r

OF?

MARKER I
COHTIHUOUS

OFF
-.9 dB
-3 dB

OFF

0 FF



i'-1.4 --' c_;..:. i ,-'-,,"-,, D1A;"I ! b':"! ,-,I ]::,..' !::;::'_ C" _._ ,-i '1::! t : ['-1 ,-I "i::_

r,!hE'r;ER P._F.'_.["!_,E"_.-.:.:.,

FINAL FUNCTIONAL PERFORMANCE

REJECTION PERFORMANCE

SERIAL NO. P232-005

+40C DATA
e _

OPR: HO GATTDA ER.

H_RKER i

[,!_!F_'F::E R ::--

f'i6RKER :3

,Hk:R STIHULbr, tJr,_,__

i.980_0_ HHz ,=2.508_G,3 HHz
C;FF 0 dB

5.8',_-"_088g_.r!Hz !53: .,-"5800E_!"!Hz
_--FF - 7 3. _ "7?- .-d"_J

5 . _0:3',3_ f'iHz i ,'-7 . 7428,3,3 HHz
C, FF --59. E:Z,_ dB

5 80808E_ ;'!Hz ! 008.80g_088 .r'!Hz
F,.;,FF OF F

El dE_ o d_

REFEREHCE !"!RRKE E'

i"iARK ER SEARCH
1: M R:G E'T 'JRL UE

MRRKER WIDTH UPILLIE

•r'!.£R.kf.EF: TRF!.C:<.T,tI'!G

C,FF !"!._,R KE R !
,_" ¢', k,I T I e-_, I h--'
*.-_,.-I _ I I t, rl ,_.¢-,ll_.IT T l.ll lt'..l I,--,

0 F F ,::,F F
-3 d_: -3 d__;

-3; dE; --3 dB

f) F ;- C) F F

£,FF rJFF



APPENDIX F ACCEPTANCE TEST REPORT

BANDPASS FILTER MODEL HL72.5-125-10SS1 SIN _7..'_'L -OG5
AEROJET i331559-6 REV.

BANDPAS $_C HARACTERISTICS MEASUREMENT
PER ATP FARA 4.6

(REF: AE-24687, PARA 4.8.2)

RECORD THE AMBIENT ROOM TEMPERATURE.'t'ZH.G °C (+19°C TO +29.0°C)

{15} ATTACH PASSBAND PERFORMANCE X-Y PLOT v "/( q )

{24} TEST POINT MATRIX

REF FREQ UNIT VALUE REF FREQ UNIT

F1 0.5 MHz -IO0,-I dB Fll (*) 80.0 MHz

F2 1.0 MHz -qZ.-ldB F12 (*) 100.0 MHz
F3 5.0 MHz -'zJD,O dB F13 120.0 MHz
F4 7.5 MHz -'_,'lq dB F14 130.0 MHz

F5 10.0 MHz -0,-/.5 dB F15 135.0 MHz
F6 15.0 MHz -O,Z_ dB F16 140.0 MHz

F7 25.0 MHz -O,19 dB F17 150.0 MHz

F8 (*! 45.0 MHz -O,(%dB F18 200.0 MHz
F9 (*) 65.0 MHz -O,'LEdB F19 500.0 MHz

F10 72.5 MHz - O,7.ci dB F20 1000.0 MHz

TEST_E_FORMED BY: 7_, _-Ic_('-_,'_'-'_ DATE 'Z-/'$1ct(.-.
"k, v

NOTE IF TEST WITNESSED BY AESD

VALUE

GSI Not witnessed
this time. DLD

-O ,30 dB

- O .NO dB

: O. (,,_ dB
- 1,0(,, dB

" 5.Z_ dB

: ZI.] ,dR

- $5 ,_ dB
--I 5,q dB

- Ioq,'L. dB

- tO.5.0 dB

***** END OF BANDPASS CHARACTERISTICS TEST *****

FUNCTIONAL PERFORMANCE TEST
ACCEPTANCE TEST PROCEDURE
63-0005-02 PARA 4.1

BRIEF TEST DESCRIPTION: THE TESTS DESCRIBED IN APPENDIX F PAGE 10 THRU PAGE 13

ARE PERFORMED TO DOCUMENT THE FUNCTIONAL PERFORMANCE OF THE UNIT AT THE
CONCLUSION OF ALL ENVIRONMENTAL TESTING. THE TESTS ARE AS FOLLOWS AND IN ANY
SEQUENCE:

a.) VSWR PER ATP PARA 4.5.1.
b.) INSERTION LOSS PERATP PARA 4.5.2
c.) INSERTION LOSS VS TEMPERATURE PER ATP PARA 4.5.6.
d.) 3.0 dB BANDWIDTH PER ATP PARA 4.5.3.

e.) CEHTER FREQUENCY (fc) PER ATP PARA 4.5.7 (PART OF 3.0 dB BANTEST)
f.) PASSBAND RIPPLE PER ATP PARA 4.5.4 (PART OF INSERTION LOSS TEST).
g.) O_T-OF-BAND REJECTION PER ATP PARA 4.5.5.

F}reDared in accoroa,nce with MIL-STD-100

CONTRACT NO I SIZE I CAGE CODE

/ A I 57032

DADEALAA'Ti l O.VY ASSOCI'A TES INC_ FILE:ACAD'63,'0502APFJOOC

DWG. NO. I REV.

63-0005..02 I J

I SHEET 10
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POST THERMAL CYCLE

PAS SBAND CHARACTER I ST I CS

SERIAL NO. P232-005

AMBIENT

OPR: R. HOGGATT DATE DEC I 8 1996

_"IRRKER i

M @F'.K E F: 2

I'IR R,_I E_ ' E_

!'IRF..!KFF_; 4

MKR STIMLiLUS OFFSET

4S. O_EIEIE10 MHz
0 F F

CIF F

89. O.F-D_.FD_E_ MHz

OFF

iOE_..F_30_3060 l"lHz
CIF F

4B. B_3E10610 MHz

-. 1814 dB

E;S. @Ci_.3@0,3 MHz

-. Z546 dB

8_. OQEu3_2E_ MHz
-. 2979 dB

18_. 8FJOE_,,_-]8 MHz

-. 3952 dB

B.008@_0 MHz 0.00000_ HHz
0 dE: 0 dB

REFEREHCE M_RKER
PL _C E ME HT

t'lR RK ER SE@RCH
TF_RG ET UBLUE

MARKER WIDTH U_LUE

MRRKER TRFICKIHG

0 FF 0 FF

CO HT I r'IUC I LJS I20HT I HLI OUS
OFF OFF

-3 dE', -3 dE',

-3 dB -3 dB

CIF F 0 F F

(Z_FF OFF



Channel 2 Bandpass Filter

IF Filter (S/N: 1331559-3, S/N: P229-003)



APPENDIX C QUALIFICATION TEST REPORT

BANDPASS FILTER MODEL _11.50-80-10SS1 SIN mZ?-cl -C)C)_
AEROJET 1331559-3 REV. PJ

3.0 dB BANDWIDTH

QUALIFICATION TEST PROCEDURE

63-0005-010 PAPA 4.5.3

{7} UPPER 3.0 dB BANDEDGE

{8} LOWER 3.0 dB BANDEDGE

-10o0

_.5_ MHz

(88.0-90.0)

9, I(,, MHz

(8.0-10.0)

_0,3-7 MHz

(78.0-82.0)

H c1,35 MHz

(50.0 NOM)

-13,5 oc
(-15.0 TO -10.0)

/(4)

{9} 3.0 dB RELATIVE BANDWIDTH

{10} ADD {7} AND {8} + 2 =

{10a} RECORD MEASURED TEMPERATURE

{6} ATTACH TRANSMISSION LOSS
PERFORMANCE X-Y PLOT

+ 15°C

_q ,3_) Mhz

(88.0-90.0)

el, IG Mhz

(8.0-10.0)

(_0,7-?- Mhz

(78.0-82.0)

49,Z7 MHz
(50.0 NOM)

4 I q,3 °C

(12.5 TO 17.5)

/.(4)

+40oc

%'t. Z?.-M Hz

(88.0-90.0)

ct, !_ MHz

(8.O-lO.O)

'_.0, 0"1 MHz

(78.0-82.0)

LJ_. I_ Mhz

(50.0 NOM)

+ q3.G °c
(40.0 TO 45.0)

/(4)

PASSBAND RIPPLE
QUALIFICATION TEST PROCEDURE

63-0005-010 PARA 4.5.4

{11a} MIN INSERTION LOSS FREQ

MIN INSERTION LOSS PERFORMANCE

{11b} 75% BW LOWER BANDEDGE FREQ

75% BW LOWER BANDEDGE I.L. PERF

{1 lc} 75% BW UPPER BANDEDGE FREQ

75% BW UPPER BANDEDGE I.L. PERF

{11d} PERFORMANCE DELTA

(I.L. @ {11b}-I.L. @ {11a})

{11e} PERFORMANCE DELTA

(I.L. @ {11c}- I.L. @ {11a})

-10oc

Z] .CO MHz

- O, I-7 dB

J I,Z'7 MHz

- 0,57 dB

-7i,?_-/ MHz

-O_-/dB

O.7,O dB

0,?.0 dB

+15°C

7.1. OOM hz

-O,I1 dB

| I.I-1 Mhz

- O,'_q dB

-1 I, I-1 Mhz

- 0:3Cl dB

O,7_7- dB

O,Z-L dB

+40°C

Z-/. OO MHz

- O, 15( dB

II, 17_ MHz

- o,q I dB

_MHz

- O,LJ I dB

O,Z_J dB

0,?_3 dB

Prepared in accordance with MIL-STD-100

CONTRACTNO I S,ZEI CAGECODE
/ A I ST032

D/LDEN-ANT[IONT ASSOCZA TEE INq FILE:ACADI63/0510APCH.OOC

DWG. NO.
63-0005-010

I SHEET 13

REV.
H



I

I

I

I

I

I

CHZ S2I log MRG i dB/ REF 0 dB I: -. 23S3 dB

$0.(100 0_0 MHz

i

9 3: -3. 2_54 dB
"--'_-----'-----.._ 9. 1Ei4 MHz

4:"1_3 2_!54 dB

8_. S2iG MHz

Z_

I
Cot.

I

I

I

I

I

I

I

l

I

Hld

START

MRRKER F'BRRME ......

.300 000 MHz STOP 10S.000 000 MHz

FINAL FUNCTIONAL PERFORMANCE

TRANSMISSION LOSS

SERIAL NO. P229-003

-10C DATA 11
OPR: R. HOGGATT DATEIJ_Z&_6

................ nnei 2

MSRKER I

MRRKER 2

MARKER 3

MRRKER 4

MKR STIMULUS OFFSET

14.000000 MHz

OFF

50.000000 MHz

-.2353 dB

86.000000 MHz 49.345679 MHz
OFF OFF

28.000000 MHz
OFF

88. 000000 MHz

OFF

0.000000 MHz

0 dB

9.164383 idHz

-:3.23S4 dB

89. $26998 MHz
-3. Z3S4 dB

89.425802 MHz

-3.Z342 dB

REFEREMCE MRRKER
PLRCEMEMT

MRRKER SERRCH
TRRGET URLUE
MMRKER WIDTH VMLUE

MRRKER TRSCK IMG

OFF OFF

COHT I HUOUS CO HT IDIUOUS

OFF OFF
-14 dB -3 dB
-,._ dB -S C|B
OFF OFF

OFF OFF



I

I

I

I

I

I

CH2 $21 log I'18G 1 dB/ REF 0 dB i: -. 2499 d B

$0. 100 0_10 MHz

3:-3. 2S dB
9. IE[9 MHz

4:_3 2_ dB

8_. 31 8 MHz

L

I
Cor.

I

I

I

I

I

I

I

I

I

I

I

I

Hid

START

MARKER PRRSI"IE ,,_,- ....

.300 000 MHz STOP 10_ R80 000 MHz

FINAL FUNCTIONAL PERFORMANCE

TRANSMISSION LOSS
SERIAL NO. P229-003

+15C DATA i!

OaR:R. HOGGATTDATE'_!_!_
_,,_.,,,,=, _ _,,unne I 2

MARKER 1 14. 000000 MHz
OFF

50.000000 MHz
-. 2499 dB

MARKER 2 88. 000000 MHz 49. 268804 MHz

OFF OFF

MARKER 3 20. 000000 MHz
OFF

9. 159220 MHz
-3 25 dB

MARKER 4 80. 000000 MHz

OFF

89. 3'78388 MHz
--'o. ?_S dB

MKR STIMULUS OFFSET

REFEREMCE MRRKER

PLRCEMEMT

MARKER SEARCH
TRRGET U_LUE
PI_F.KER _qIOTH V_LUE

MARKER TRACKIHG

0. 000000 MHz 89. 425802 MHz

0 dB -3.2342 dB

OFF OFF
COHT I rIUOUS CO MT I MU OLIS

OFF OFF

-14 dB -3 dB
-3 dB -3 dB
OFF OFF

OFF OFF



CH2 $21 Io'g MGIG 1 dB/ REF 0 dB

I
V

i: -. 2626 dB

$0. 180 8E0 MHz

3:-3.2E27 dB
--.,., 9. IE 4 MHz

_4 'x-:B. 2¢:_27 dB

E_. 219 MHz

L_

Cop

Hid

t
STF_RT

MARKER PAR Ai',IE .... ,_.

.380 080 MHz STOP 185.800 088 MHz

FINAL FUNCTIONAL PERFORMANCE

TRANSMISSION LOSS

SERIAL NO. P229-003

OPR: R. HOGGATT DATE II [& q&
.......= ....... nne I 2

MARKER l

MARKER Z

MARKER 3

MARKER 4

MKR STIMULUS OFFSET

14. 800008 MHz
OFF

86.0_0080 MHz

OFF

20.800008 MHz
OFF

80.008008 MHz

OFF

0.888888 MHz
0 dB

50. 080088 MHz
-. 2626 dB

49. 186938 MHz
OFF

9. 1.-_54363 MHz

-3. 2627 dB

89.219514 MHz

-3. 2627 dB

89. 425882 MHz
-3. 2342 dB

REFERENCE MARKER
PLACEMENT

MARKER SEARCH
TARGET U_LUE
f'IMRP_ER NIDTM VPILUE

MARKER TRACK IMG

OFF

COHTIMUOUS

OFF
-14 dB
-S (IB

OFF

OFF

OFF

CONTINUOUS
OFF

-3 dB
-_ dB

OFF

OFF



APPENDIX C QUALIFICATION TEST REPORT

BANDPASS FILTER MODEL HL50-80-10SS1 SIN /__._q- C>(3%
AEROJET 1331559-3 REV.

PASSBAND RIPPLE (CON'T)

{1 lf} RECORD PASS/FAIL (0.5 dB MAX)

{1 lg) A'I-FACH PASSBAND RIPPLE

PERFORMANCE X-Y PLOT(S)

_AIL PA_FAIL _FAIL

OUT-OF-BAND REJECTION
QUALIFICATION TEST PROCEDURE

63-0005-010 PAPA 4.5.5
Fc=50.0 MHz.

REF {5A} FOR INSERTION LOSS @ Fc

-10°C +15°C +40°C

{12} WORST CASE REJECTION FROM
0.300 MHz TO 1.0 MHz

>leo dB "_1OO dB
(40.0 dB MIN) (40.0 dB MIN)

{13a} WORST CASE REJECTION FROM
102.0 MHz TO 1000.0 MHz

-50,$ dB - 51,q dB

(40.0 dB MIN) (40.0 dB MIN)

{13c} RECORD MEASURED TEMPERATURE

{14} ATTACH REJECTION PERFORMANCE
X-Y PLOT(S)

TEST PERFORMED BY'T_, l-Ioe_.,,-_'--

- 13,-L_oc ÷ N ,?_oc

(-15.0 TO -10.0) (12.5 TO 17.5)

DATE II l q(_

_IOC) dB

(40.0 dB MIN)

- 52,7_ dB

(40.0 dB MIN)

q3, _oc
(40.0 TO 45.0)

v/_(q)
-7 (q)

NOTE IF TEST WITNESSED BY AESD: GEl:

***** END OF FUNCTIONAL PERFORMANCE TEST ****

OUTLINE AND MOUNTING DIMENSIONS VERIFICATION

{16} REFERENCE CUSTOMER DRAWING 1331559

-Fht_-T 1AxE

DESCRIPTION OF
MEASUREMENT

OVER ALL LENGTH

MOUNTING HOLE CENTER

BETWEEN UPPER MOUNTING HOLES

BETWEEN LOWER MOUNTING HOLES

DIMENSION AND ACTUAL
TOLERANCE MEASUREMENT

3.50 +.03 ,_, _--_ _-

1 3.2501 3.z&'-z:_

I 3-250 I 3._5.b

=repared in accordance with MIL-STD-100

CONTRACTNO. I SIZE ] CAGE CODE

I A I. 57o32
DADEN-ANTHONY ASSOCIATES INCJ F.E: ACAD/O_OS_O_PCH.OOC

I

I DWG. NO.63-0005-010 I REV.H

SHEET 14



CH2 $21

I,',.

7_

Io g MRG 10 dB./ REF 0 dB i: 0 dB

0.(_00 0_0 MHz

_REF=I

Z -SO.?S dB
E2 MHz

Cot

Rv g

HI cl

CH2 STRRT

MRRKER PRRRME,L.., ....

\
._121R 1,3RR MN?

FINAL FUNCTIONAL PERFORMANCE

REJECTION PERFORMANCE

SERIAL NO. P229-003

-10C DATA I I
OPR: R. HOGGATT DATE lIZ_ _(_

£TOP 1 8_R R00 000 MHz

Z

MRRKER 1

MARKER Z

M.ARK ER 3

blRRKER 4

PIKR STIMULUS OFFSET

OFF

OFF

OFF

OF F

I . 000000 MHz

5.000000 MHz

_,=. 000000 MHz

S.000000 MHz

0.000000 MHz
0 dB

50.000000 MHz

0 dB

10Z.000000 MHz

-50.75 dB

102. 000000 MHz
OFF

1000. 000000 MHz

OFF

0.000000 MHz
0 dB

REFEREMCE MRRKER
PLRCEMEMT
MRRKER SERRCH

TRRGET URLUE

MRRKER WIDTH VRLUE

MRRKER TRRCK IMG

OFF
COMTIMUOUS

OFF

-3 dB
-3 dB

OFF
OFF

MRRKER 1
COMTIMUOUS
OFF

-3 dB

-3 dB
OFF

OFF



I

|
|

I
I
|

I
I!

I

ii
|
iI

iI

tl

|
|

CH2 S2I

V

I og MRG 10 dB/ REF 0 dB i: 0 dB

0. 300 0__0 MHz

/REF=I

2:-SI.436 dB
E2 MHz

Con

Rug
25

HI d

CH2 START

MARKER F'RR RM E , ,._,.._,

,%
\

300 000 MHz

FINAL FUNCTIONAL PERFORMANCE

REJECTION PERFORMANCE

SERIAL NO. P229-003

+15C DATA l i

OpR:R HOQQATTDATE,,!_m_
............... _nnel Z

STOP 1 000. 000 000 MHz

MARKER 1

blRRKER 2

MARKER 3

MARKER 4

MKR STIMULUS OFFSET

OFF

OFF

OFF

OFF

1.000000 MHz

= 000000 MHz

S.000000 MHz

5.000000 MHz

0.000000 MHz
0 dB

$0.000000 MHz

0 dB

102.000000 MHz
-SI. 436 dB

102. 000000 MHz

OFF

1000. 000000 MHz
OFF

0. 000088 MHz
0 dB

REFERENCE MARKER

PLACEMENT
MARKER SEARCH

TARGET URLUE

MARKER WIDTH URLUE

MARKER TRACKING

OFF

CONTINUOUS
OFF

-3 dB

-3 dB
OFF
OFF

blRRKER 1
CONTINUOUS

OFF
-3 dB

-3 dB

OFF
OFF



I

CHZ S_l log MRG 10 dB/ REF 0 dB i: 0 dB
I

' 0. (188 0_.0 MHz

z REF=I

Z: -52.;33 dB
E2 MHz

COt _

8u g
25

Hld

CH2 STSRT

H_RKER P_%RFII"IE ......

\ !.
• 300 880 MHz

FINAL FUNCTIONAL PERFORMANCE

REJECTION PERFORMANCE

SERIAL NO. P229-003

+40C DATA I i

oPR:R..OGGATTDATE, ! Iq 
................ nnel 2

STOP i 080.888 800 MHz

Mf)RKER i

MRRKER 2

MPqRKER 3

MRRKER 4

MKR STIMULUS OFFSET

1.000000 MHz $0.000000 MHz
OFF 8 dB

5.000000 MHz 102.008000 MHz
OFF -52.233 dB

B,008800 MHz 102.088088.MHz
OFF OFF

5.00800@ MHz 1000.088000 MHz

OFF OFF

0.000000 MHz 0. 000000 MHz

0 dB 0 dB

REFERENCE blRRKER
PLSCEMEMT

MARKER SEARCH
TARGET VSLUE

MARKER WIDTH VALUE

MARKER TRACKING

OFF MSRKER 1

COHTIHUOUS CONTIMUOUS
OFF OFF

-3 dB -S dB

-3 dB -3 dB

OFF OFF
OFF ' OFF



I
APPENDIX C QUALIFICATION TEST REPORT

I

II

Ii

11

II

IN

tl

IN

IN

IN

IN

IN

IN

BANDPASS FILTER MODEL HL50-80-10SS1 SIN _97___Cl- Co£_-5
AEROJET 1331559-3 REV. _

BANDPASS CHARACTERISTICS MEASUREMENT
PER QTP PAPA 4.6

(REF: AE-24687, PAPA 4.8.2)

RECORD THE AMBIENT ROOM TEMPEPATURE.4Z3.5 °C (+19°C TO +29.0°C)

{15} ATTACH PASSBAND PERFORMANCE X-Y PLOT v/( q )

{24} TEST POINT MATRIX

REF FREQ UNIT VALUE REF FREQ UNIT

F1 0.5 MHz -100,'ldB Fll (*) 60.0 MHz

F2 1.0 MHz -c13,5dB F12 (*) 70.0 MHz
F3 5.0 MHz ---$2,?-dB F13 80.0 MHz

F4 7.5 MHz - I I,-t dB F14 85.0 MHz

F5 10.0 MHz - 1,3 I dB F15 90.0 MHz

F6 15.0 MHz -O,3"Z. dB F16 100.0 MHz

F7 20.0 MHz -0,9_3 dB F17 200.0 MHz

F8 (*) 30.0 MHz -O,15 dB F18 300.0 MHz

F9 (*) 40.0 MHz -O,Z_dB F19 500.0 MHz
F10 50.0 MHz -O,E(_dB F20 1000.0 MHz

TEST PERFORMED BY: T_. _oC-_-T- DATEr II?-_lct(-

NOTE IF TEST WITNESSED BY AESD GSI

***** END OF BANDPASS CHARACTERISTICS TEST *****

VALUE

FUNCTIONAL PERFORMANCE TEST
QUALIFICATION TEST PROCEDURE
63-0005-010 PAPA 4.1

- O,3 t dB

- 0,3_ dB

- 0,5'_ dB

-0,'_ I dB

- q,9% dB

- qz,o dB
-_O,Z dB

-_,O dB
- I OC,,. I dB

- £1.7_ dB

BRIEF TEST DESCRIPTION: THE TESTS DESCRIBED IN APPENDIX C PAGE 10 THRU PAGE 13
ARE PERFORMED TO DOCUMENT THE FUNCTIONAL PERFORMANCE OF THE UNIT AT THE
CONCLUSION OF ALL ENVIRONMENTAL TESTING. THE TESTS ARE AS FOLLOWS AND IN ANY

SEQUENCE:

a.) VSWR PER QTP PAPA 4.5.1.
b.) INSERTION LOSS PER QTP PAPA 4.5.2
c.) INSERTION LOSS VS TEMPERATURE PER QTP PARA 4.5.6.
d.) 3.0 dB BANDWIDTH PER QTP PAPA 4.5.3.
e.) CENTER FREQUENCY (fc) PER QTP PAPA 4.5.7 (PART OF 3.0 dB B/W TEST)
f.) PASSBAND RIPPLE PER QTP PAPA 4.5.4 (PART OF INSERTION LOSS TEST).

g.) OUT-OF-BAND REJECTION PER QTP PAPA 4.5.5.

Prepared in accordance with MIL-STD-100

CONTRACTNO. I SIZEI CAGECODE
/ A I 57032

DADEN-ANTHONY ASSOCIA TES ING FILE: ACADI6310510APCH.DOC

I DWG. NO.63-0005-010

REV.
H

I SHEET 11



i

I

i

i

I

CH2 $21

1

log MAG 10 dB/ REF 8 dB i: -. 184S dB

30. }00 0_0 MHz

2: -. 221_ 0 dB
0 MHz

3: -. 31_ _ dB
E 0 MHz

4: -. 39_ 4 dB
"0 MHz

I

I

I

i

I

I

I

I

I

I

I

I

I

Cor

_vg
2S

Hid

\
\

CH2 START

MSRKER PSR8D1E .....

\
.300 000 MHz STOP I 010.000 000 MHz

POST THERMAL CYCLE

PASSBAND CHARACTERISTICS

SERIAL NO. P229-003

AMBIENT i !

O_R:R HO_,T DATE,,!_r_
.................. _nel 2

MARKER i

MARKER 2

M_RKER 3

M_RKER 4

MKR STIMULUS OFFSET

i . 000000 MHz
OFF

S.O00000 MHz
OFF

S.000000 MHz
OFF

S.000000 MHz

OFF

0. 000000 MHz
0 dB

30.000000 MHz

-.1846 dB

40.000000 MHz

-.2200 dB

60.000000 MHz
-,3143 dB

70.000000 MHz
-.3944 dB

0.000000 MHz

0 dB

REFEREMCE MARKER
PLACEMEPIT

MSRKER SESRCH
TARGET VALUE
MARKER WIDTH VALUE

MARKER TRSCK IDIG

OFF
COMTIMUOUS

OFF
-3 dB
-3 dB
OFF

OFF

OFF

COMTIMUOUS
OFF

-3 dB

-3 dB
OFF

OFF



GAIN STABILITY AND GAIN COMPRESSION

FOR

MIXER/IF AMPLIFIERS



GAIN-TEMPERATURE SENSITIVITY FOR MIXER/AMPLIFIERS

Channel No.

Specification (+/-dB/°C)

Measured (dB/°C)

0.02

-0.017

2

0.02

-0.002



Channel 1 Mixer/Amplifier

Mixer/Amplifier (P/N: 1331562-11, S/N: 7A31)



TEST DATA SHEET NO. 6. AMPLIFIER TESTS

GA1N FLATNESS TEST: ATP PARAGRAPH £1.3

GAIN FLATNES S

(dB)ppK

o,q

SPEC. GAIN FLATNESS

(dB)ppK

O,S

GAIN VERSUS VOLTAGE SENSITIVITY TEST: A TP PARAGRAPH 5.1.4

AMPLIFIER GAIN SPEC.

VOLTAGE READING (dBm) AG/,_V AG/AV ACC ,t_.,

q.q b ?o. b _ 2.2_" .2.0
la,o_ 7o. 7__ -- .--

l o, oq 70, K'4

aCw = o .t _g dB

PART NO. 1331562-IIt_

SER NO. 7 A 3 [

END DATE: [ -._'-_ f

END TIME: 4 bO0

DATE ACC

SPACEK QA 6-2_7q7_

TEST FAILURE:

FAILURE ANALYSIS NO.

Spacek Labs, Inc.

212 E. Gutierrez St.

Santa Barbara,CA,93101

cAmEO- 135- Z.__
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TEST DATA SHEET NO. 7. AMPLIFIER TESTS

CA1N VERSUS TEMPERATURE SENSITIVITY TEST: A TP PARAGRAPH 5.1.5

Temperature Relative Gain AG/AT

71, 30

SPEC
ACC IREJ

T4 "/--u/O GT4 70

* Perform the following calculations arid record on the TDS"

- GTi+I

nG/z_T ............

Ti - Ti+t

i = ],2.3,4 ACT'r =

nGror_ = nGv + AGr + 0.4 = 1. _'3 dB Spec 1.4dB ACC

°

REj_!_;.. ",

PART NO. 1331562- I I _x-

SERNO. }A31

TESTED BY: __

END DATE: 6 - _ -q_/

END TI2vlE: / _ 00

SPACEK QA

TEST FAILURE:

DATE ACC ._

FAILURE ANALYSIS NO.

Spacek Labs, Inc.

212 E. Gutierrez St.

Santa Barbara,CA,93101

ECk_

CAm_'U _.IS57_..
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TEST DATA SHEET NO. 8. A-MPT.L'FIER TESTS

OUTPUT 1.0 d.B COMPRESSION POINT TEST: A TP PARAGRAPH .$.1.6

DASH #

I1 12 13 14 15 16 17 18 19 20 FREQ.

(MHz)
XX XX XXXX 10

X 2O

X X 50

X X XX XX X X 100

X 150

X X X X X X 200

X 400

x 500
X I000

X 1500

P2 OUTPUT

COMP COMP.

(dBm) at+10(dBm)
-z.3 o, 7

SPEC.

COMP.

i, N

-eft O, _, ,i.._:" ,.
-z,e 6 ._ " "

ACC RE.I

AMPLIFIER NOISE FIGURE AND TOTAL POWER TEST: ATP PARAGRAPH 5. I. 7

DATE: _ - S-'qCAMBIENT ROOM TEMPERATURE °C: 2 3 _

AMPLIFIER

OUTPUT

POWER

AMBIENT (dBm)

-2-2,6" -:z#,3

AMPLIFIER

OUTPUT AMPLIFIER

POWER Y FACTOR NOISE

(-77 K)(dBm) (dB) FIGURE. (dB)

3. i,v'/

Above data taken with Daden filter attached (except -19).

Intermediate test results for information only

PART NO. 1331562- [t_r"

SERNO. _A 3 I

TESTED BY: _ j_

END DATE: "£'b'_4_?ff/[¢#"

END wmm: / (_OV

SPACEK QA

TEST FAILURE:

DATE ,_ REJ

/

FAILURE ANALYSIS NO.

Spacek Labs, Inc.

212 E. Gutierrez St.

Santa Barbara, CA,93101



o

TEST DATA SHEET NO. 13. MIXER-AMPLIFIER ASSEMBLY TESTS

NOISE FIGURE, TOTAL POWER AND CURRENT VS. TEMPERATURE TEST:

ATP PARA 5.4.8.

DATE: _J2q_MBIENT ROOM TEMPERATURE °C: -/- Z /

MIXER- _XER o

AMP. AMP.

OUTPUT OUTPUT

UUT POWER POWER Y
TEMP UUT (AMBIENT) (77DEG I0 FACTOR

oC. C_ (dBm) (dBm) CdB)

-(o 47,_ -7_.3'o --27,/o /,_'o 3,q

cg 4_',q - zt, Yo - zs,zo./,7o &_ Z,5-

q_,s-- Y,_

AMP.

NOISE

FIGURE

(_)

SPEC.

AMP.

NOISE

FIGURE

(dB)
¢_ - .... R_J

• 2_ -21, 70 -_z7,5-o 1,70 Y,d-

_q0 q3,6 :_2_z:_t_ : z_L,7_____/,________Z 7 _ :.. 5

Noise figure change 0, 3 dB Spec is .5dB peak to peak on -20 Acck/__ REJ{/_/_ )"

NOTE: Above data to _e-_aken with the Daden filter, except on the -19 unit. _"-_.
...../

NEAT-NOISE POWER STABILITY TEST: ATP PARAGRAPH 5.4.9

Date: l,,-'7._-? g Ambient Room Temperature °C: _.t/'

Attach computer generated NEAT spreadsheet to this test data sheet.

Record the calculated Nps(tQ from spreadsheet data: #_ 0._]"

Record Nos(I_ O,O_ for dash number from Aerojet specification AE-24869, Table II.

Accept units if calculated Nps(K) is less than or equal {o specified Nps(K), otherwise reject.

PARTNO. 1331562- i l _o-

SER NO. _ A3 1

TESTED BY: _

SPACEK QA

TEST FAILURE:

/i_/c_ REJ
-,_ ..

DATE A__C_Cq_
d-_ , -._, )

FAILURE ANALYSIS NO.

END DATE:

END TIME:

Spacek Labs, Inc.
212 E. Gutierrez St.

Santa Barbara,CA,93101



5.4.14 Noise Power Profile

Model No. : 1331562- / #_-_

Serial No.: '7,W3 1

Date: _ - 2_/-g/_-

Tested by: _@) s

Spectrum Analyzer Parameters

Vertical Scale :

Scan Width:

IF Band Width:

Scan Time:

Z_ dB/div.

Y_ _z/_v.

10Ehz

3 sec/Div.
_@)"

I



Channel 2 Mixer/Amplifier

Mixer/Amplifier (P/N: 1331562-12, S/N: 7A22)



TEST DATA SHEET NO. 6. AMPL]_IER TF_STS

GAIN FLATNE_ TEST: ATP PARAGRAPH 5.1.3

GAIN FLATNESS SPEC. GAIN FLATNESS

(dB)ppK (dB)ppK ACC P.EJ

o. 30 o, _o

GAIN VERSUS VOLTAGE SENSITIVITY TEST: ATP PARAGRAPH 5.1.4

AMPLIFIER GAIN SPEC.

VOLTAGE READING (dBm) ,',G/_,V AG/AV

"/, v t _ zo. _ z :2.'2_f,_ 2.0
Io ,oo 71,oo

I O ,Oq 71. o'r
aGv = O , l g" dB

PART NO. 1331562- il_: SPACEK QA
,t

DATE ACC REJ

SER NO. _ A l __

TESTED BY: ,_r_
/

DATE: 6 - _C-?f

l_OO

TEST FAILURE:

FAILURE ANALYSIS NO.

Spacek Labs, Inc.
212 E. Gufierrez St.

Santa Barbara,CA,93101

eAm_U,- 135l__
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TEST DATA SHEET NO. 7. AMPLH_IER TESTS

GAIN VERSUS TEMPERATURE SENSITIVITY TEST: A TP PARAGRAPH 5.1.5

Nominal Temperature Gain /,G/AT SPEC

0.035dBrC

0.035dBI*C

ACC REJ
I
l

( MR i)

,k4,:, I

1 i

* Perform the following calculations and record on the TDS

GTi - GTi +1

zxG/_T ............

Ti - Ti.!

i=1,2,3.4 AG-r =

aG'ror_ = aGv + AG-r + 0.4 =/,__dB Spec 1.4dB

-_-'-_-dB

ACC

PART NO. 1331562- I ILQ"

SER NO. 2rA 7. 2_

TESTED BY: _ 7"_

END DATE: _ - _--? _/

END TIME: _f" /_ O0

SPACEK QA

DATE ACC REJ

_"\

TEST FAILURE:

FAILURE ANALYSIS NO.

Spacek Labs, Inc.

212 E. Gutierrez St.

Santa Barbara,CA,93101



,N
_4

v_ _'1 ,"i

#

C_
"I::3 ... _)

• 4.a r_

° v---t
_3

° ]

,_o
E:

k,_j

Amplifier Gain td

t,,

I

tl

!

b
,_c

(.

¢

¢

_z



TEST DATA SHEET NO. 8. AM:PL:I:FHgR TESTS

0 UTPUT 1. 0 dB COMPRESSION POINT TEST: A TP PARA GRAPH 5.1. 6

DASH #

11 12 13 14 15 16 17 18 19 20 FREQ.

(MHz)
X X XX X XXX 10

X 2O

X X 50

X X XX XX X X 100

X 150

X X X X X X 200

X 400

X 500

X 1000

X 1500

P2

COMP

OUTPUT SPEC.

COMP. COME'.

PT.(cmm) ._-_,_,_J

at+10faBm) _.o f(_

AMPLIFIER NOISE FIGURE AND TOTAL POWER TEST: ATP PARAGRAPH 5.1.7

DATE: g -_"7_AMBIENT ROOM TEMPERATURE °C: 2- 3 a

AMPLIFIER AMPLIFIER

OUTPUT OUTPUT AMPLIFIER

POWER POWER Y FACTOR NOISE

AMBIENT (dBm) (-77 K)(dBm) (dB) FIGURE (dB)

-Tq,Z ._z 7, q _, / ),/I

Above data taken with Daden filter attached (except -19).

Intermediate test results for information only

PARTNO. 1331562- 12.1_"

SERNO. YA z 2

TESTED BY:

SPACEK QA

TEST FAILURE:

DATE</_"_,_. REJ

FAILURE ANALYSIS NO.

END DATE: (_ "5-_e_

END Tram: /_ oo
Spacek Labs, Inc.
212 E. Gutierrez St.

Santa Barbara,CA,93101



TEST DATA SHEET NO. 13. MIXER-AIVIPLIFIER ASSEMBLY TESTS

NOISE FIGURE, TOTAL POWER AND CURRENT VS. TEMPERATURE TEST:

A TP PARA £4.8.

DATE:_- Z q_mNT ROOM TEMPERATURE °C: 7 L [

oLrr
TEMP

eC.

_z_ -Z3,_ -25sz5- ,I,q57 2z _,z

+qo Uq,/ - z_. so - z_,@ /, ¢0 3. z _i _a_::
I _ ..'.'" .. ). ...... .

Noise figure change _-) dB Spec is .5dB peak to peak on -20 AC__' REJ

NOTE: Above data to be taken with the Daden filter, except on the -19 unit. "_

MIXER- MIXER- SPEC.

AMP. AMP. MIXER- IvlIXER-

OUTPUT OUTPUT AMP. AMP.

POWER POVc'ER Y NOISE NOISE

IKJT (AMBIENT) (77 DEG K) FACTOR FIGURE FIGURE

CURRENT CdBm) (dBm) (dB) (dB) (dB) ,,,(.j&nl_ R_

..: " m

4 y , q "--Z_' eO -- Z q] pIT / ' q I _ ' Y ' Z S' "Z :' _ I " /

# #, _ i ' _ )

NI_.AT-NOISE POWER STABILITY TEST: ATP PARAGRAPH 5.4.9

Date: d-2 ?L_,C/Ambient Room Temperature °C: .7._"

Attach computer generated NEAT spreadsheet to this test data sheet.

Record the calculated NosfKt from spreadsheet data: O. OZa e

Record NpsfK) d, 0 _ .for dash number from Aerojet specification AE-24869, Table II.

Accept units if calculated Nps(K) is less than or equal :to specified Nps(K), otherwise reject.

__ l_J
PARTNO. 1331562- ! Z._

SERNO. _A Z 7.__

Z

/_oo

SPACEK QA

TEST FAILURE:

TESTED BY:

END DATE:

END TIME:

FAILURE ANALYSIS NO.

Spacek Labs, Inc.
212 E, Gutierrez St.

Santa Barbara, CA,93101



5.4.14 Noise Power Profile

Model No. : 1331562-/2_

Serial No. : 17_ I

Date: d_ - &_ -q

Tested by: _

Scan Width:

IF Band Width:

Scan Time:

Spectrum Analyzer Parsmeters

Vertical Scale: _ dB/div.

_o_ ..i.'."...i:i..\_S
3 sec/Div_ .'. _:

• . "°, •.,



SUBSYSTEM-LEVEL TEST DATA





TEST DATA

FOR

AMSU-A2 (P/N: 1356441-1, S/N: F03)





CENTER FREQUENCY OF LOs

Channel No.

Specification (GHz) *

Setting Accuracy (+/-GHz)

Measured (GHz) **

23.8

0.008

23.8005

2

31.4

0.008

31.4007

* Specification in vacuum condition.

** Measured at ambient pressure (standard atmosphere).





-*_E-26002/6B

_0 June 1998

TEST DATA SHEET 3

LO Frequency Test Data (Paragraph 3.5.1) (A2)

Test Setup Verified: _.

Signature

Baseplate Temperature CI's) _9g'..'Z °C

Compo-

nent

LO ---

Mixer/

Amps

TOTAL

Channel Vb0/)

No.

,4

2

All

Ib(mA) Pdc{mW)

Required dl Pass/
(Max) Measure Fail

/o.o_. bS.b 2,000 ,_87.¢

/¢). D2.. /2_.,._ 2,100 / 2 2._,{ ?

/O.D / _.¢.0 900 _4#

fo(GHz)
Pass/

Required Measured Fail

23.800 .?3.._OD p

p __.0.008

31.400 _i. 4 0 0 /'_
-,- 0.008

!1'

Part No.:

Serial No.: .F_3

Pass = P, Fail = F

TestEn_neer: _
Qu_ityAssurance: _:_ --' '_

Date: 0"7/-27/_g

A-4



TEST DATA SHEET 2

LO Frequency Test Data (Paragraph 3.5.1) (A1-2)

AE-26002/6B
I0 June 1998

Test Setup Verified:
-

"" Baseplat¢ Temperature (TB) ,,. _C _ -

Signature

Compo-

nent

LO

Mixed

Amps

TOTAL

Channel

No.

3 2,700

4 2,700

5 2,700

8 2,700

All 1,800

12,600

Part No.:

Serial No.:

Pdc(mW)

Required
(Max) Measured P_s;/:,

fo(GHz)

Required

50.300
± 0.008

Pass/
Measured Fail

52.800
± 0.003

53.596
± 0.003

55.500
± 0.008

Pass = P, Fail = F

Test En_neer:

Quality Assurance:

Date:

! •

A-3
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TEST DATA SHEET 6

IF Output Test Data (Para_aph 3.5.2) (A2)

AE-26002/6B

10 June 1993

Test SetupVerified:

Compo- Channel

nent No.

1

"" LO

2

Mixed All

Amps

Vb(V) lb(mA)

/0.0& _g,7

I0,0;2/olk,_:

P=_No.: ./3£g _ ql - I

.s=i_No._.. .. Yo3

BaseplateTemperature (Ts) o2-_¢"*tiC

Po(dBm)

-..,2/,-el

-23.07

Atten (dB) Po(dBm)

Required

-27_0 __.1.0

-27.0 ± 1.0

'Measured

-2Z_/

Pass/

Fail

/o

?

Pass = P, Fail = F

Test En_neer:..

Qu_,ity_--_o:- "..;;;,_ '_ _ "_.

D=o:t/sl_t

A-7



t 0 June 1998

• .t t

a.'p. .

_.¢"

TEST DATA SHEET 9

Ban@ass Characteristics Test Data (Paragraph 3.5.3) (A2)

° .

• . .'m _ ....

Pass/ "

•Fail

io

I

Compo- Channel

•nent No. •

1

LO

2

Mixed All

Amps

Part No.:

Serial No.:

40 dB BW Frequency

•v,,_ ,_Cm.)I .. CM_).......
- " :- [ Lower • Higher

i

' i
/o,o;,I/.2a.-_i__, _ ? q,,_

" ' (Ref.
Required MAX.

351

234

40 dB BW Frequency

(aHZ)only) " " " ,..:
Measured

/V_,_

• °-

f

/_____ _ _ ! - I

A-12
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TEST DATA SHEET 12 (SheetI of4)

Noise Figureand Noise Power StabilityTestData (Paragraph3.5.4)(A2)

AE-26002/6B

10 June 1998

Test Setup Verified:

Sigaaature

Baseplate Temperature fTs) ,,_.C, I *C

Compo- Channel

nent No.

LO 1

Mixer/ All

Amps

IFAmps Art

Vb00 IhCmA) TH(*C) VH 0/) T¢(*C) I Vc

VStandard
Mean PDeviation Mean

io, o_,:gg,'/

/o,o/J_q.o

,oA. F .,o._Ss_ , ooo/_ --/q_,o -a _9/

02._,_e -o, te6o

_, Y ..a.e,t:,/

_o,, ,./ -a, t,os?

;, oooAI .-Iqg o
i
!a, 00o.2_-./q _, o
J
4 oo_o_o-19Y. o

0I)
Standard
Deviation

,ooo,a_ .-/9_,o

,ooo.21.-/'_, o

.oo -/ ,p o

ooo,zI ..iq f_.o

ooo_zO, .-I?_,, o

• 0oo,2./

-o.fqql

..4bV_i /

• ooe/L

,ooo/g

•ooo2.I

.oooi_:

..0oo:(I

,0oo_ /

• 000/7

PartNo.: /3..-_" 4: _/: /

so,i_No.: /C03- "

Test Engineer:_

Quality Assurance:.. _ _Ja _

o= e/ A,e

A-39



AE-26002/6B
10June1998

- j_

TEST DATA SItEET 12 (Sheet 2 of 4)

Noise Fi_m_re and Noise Power Stability Test Data (Paragraph 3.5.4) (A2)

Test Setup Verified:
Signature "'J

Baseplate Temperature (Ts) _'-, /*C

Compo- Channel

nent No.

LO 2

Mixer/ All
Amps

IF Amp_ All

Vb(V) Ib(mA) T.(*C) VH

Mean

,_a,,_' -o._/_

_,. _ -e._/$o

_a, 9 -o._P/,,°O

.._. %t .-o.'/'/,"s"

_. 9 -o,,_/7_

_2,a,y -.o,')/7,°

_, _ .o,_/_o

(v) Tc(_C)
Standard
Deviation

.00030 -/9_. o

.ooo_'../gy.o

oo_a.(.-/9_ a

,ooo.X_-19_ o

•000.29 --/gY, o

. ooo_7,-/q_,,o

,ooo._7 .-/gY,o

,ooo__lq_O

,ooo31 .-I_:,o

, ooo.z,_./?_ o

Vc 01)
Standard

Mean Deviation

-0, g3 _¢3 • oeo_&

"0. _'3$.f • ooo,a o

- o, g3 Yo, ooo_3

-0, g37g ,OOO/g

-o,¢37Y ,0oo2,3

-a ./3_Y , ooo3.5

-o;L3z 7 .ooo,v.3

-O._,370 ,ooo__

.O,L¢_,_), aoo;_
I

-6, g3_3 o, ooo2_

,,.o,,,,,j=am= llIl
PartNo.:

Serial No.:

13..c6 <t7../" I

/:0.3 " ::"..
Test En_neer: ___N--""

Quality Assurance: _ _ _ _-

D.: e/x"/_g

A-40



- ?

TEST DATA SHEET 12 (Sheet B of 4)

Noise Figure and Noise Power Stability Test Data (Para_aph 3_5.4) (A2)

AE-26002/6B

10 June 1998

Test Setup Verified:
Signature

Baseplate Temperature (Ts) --_--_' / °C

Channel
No.

Required

(Max)

4.5

NF (dB) NPS (!0

Measured Avera_le Pass/Fail
Required

(Max) Measured Avera_le Delta Pass/Fail

0.09

o,/2.

O, O--q

0,07

0,/0_

Pass P, Fail = F

Pan No.:

Serial No.:

__....

13sg @5ci -/

Fo3 .

Test En_neer: ?_?_

A-41



AE-26002/6B
10 Juno 1998

TEST DATA SHEET 12 (Sheet 4 of 4)

Noise Figure and Noise Power Stability Test Data (Paragraph 3.5.4) (A2)

Test Setup Verified: Baseplate Temperature (Ts) ,)Z _.., / °C

NF (dB) NPS (K)

Channel
No.

Required

3.95

o_,a_

o,o_

0.o7

0,0_

o.oeg o.og¢ /'/q.¢5

Pass = P, Fail = F

Part No.:

Serial No.: Fo3, _ . ..,
Quality Assurance:

A-.42



-.o

AMSU-A TEST

FOR REFEBEHCEOHLY

RMSU-A2, CH1, S/N: F03, NF & NPS TEST DATA, 815198

SEQ TEMP_TEST
t WARM TEST

2 COLD TEST

3 WARM TEST

4 COLD TEST
5 "WARM TEST

B COLD TEST

? WARM TEST

8 COLD TEST

9 WARM TEST

10 COLD TEST

II WARM TEST

12.COLD TEST

13 WARM TEST

14 COLD TEST

IS WARM TEST

16 COLD TEST

17 WARM TEST

18 COLD TEST

19 WARM TEST

20 COLD TEST

TEST TEMP

295.55

79.15

295.55

79.15

295.55

79.15

295.55

79.15

295.55

79,15

295.55

79.15

295 55

79 15

295 55

79 15

295 55

79 IS

295 55

79 15

VOLTAGE

-.88586811

-.64914287

-.88585305

-.G4945649

-.88G10158

-.64995358

-.88602142

-.6490G493

-.88621120

-.$4915782

-.88505315

-.64857011

,-.88599476

-.64888429

-.88589251

-.65060294

-,88578735

-.84940B59

-.88585445

-.64984845

STD_OEV

.00018701

.00020888

.00020670

.00022485

.00024144

00018073
00020369
00015985

00025596

00017587
00020829

00021146
00023632

.00017968

0oo20783
00020705
00022385
00020693
00021137

00016679

NF (d8)

4.42996726

4.43583G59

4.44142888

4.42645801

4.42523?85

4.41690?83

4.42548572

4.45942310

4.43593B49

4.43950544

CH. 1 ,124.9 MHz MHz

NOISE FIGURE AVERRGE (dB) = 4.43345355713

NOISE POWER STRBILITY (K) = .0798880252946

NOISEPOgER STABILITY DELTA (K) = .108627800355

NPS_MAX (K) = .146390022254 NPS_MIN (K) =

INTE6RRTION TIME = ,158

NPS(K )

.0632843G

.04979668

.12464550

.03776222

.14839002

.04796879

• 11569308

.05399737

.0931 281 3

.06421409

.03776222fABBS



t

AMSU-A TEST
FOR BEFEBEHCEONLY

AMSU-A2, CH2, SIN= F03, NF & NPS TEST DATA, 8/5188

SEQ TEMP_TEST

1 WARM TEST

2 COLD TEST

3 WARM TEST

4 COLD TEST
S _RM TEST

6 COLD TEST

7 WARM TEST

8 COLD TEST

9 WARM TEST

10 COLD TEST

11 WARM TEST

12 COLDTEST

13. WARM TEST

14 COLD TEST

IS WARM TEST

16 COLD TEST

17 WARN TEST

18 COLD TEST

19 WARM TEST

20 COLD TEST

TEST TEMP

295.55

79 15

295.55

79 15

295.55

79 15

295.55

79 IS

295.55

79 15

295.$5

79 15

295.55

79 15

295.55

79 15

295,55

79.15

295.55

79.15

VOLTAGE STD DEV
-.91842115 .00029823

-.63426112 .00022195

-.51815703 .00028055

-.63549702 .00020496

-.91798321 .00025239

-.63899286 .00023300

-.91797747 .00024260

-.63764348 .00018349

-.91849413 .00029019
-.83789604 .00022815

-.91761317 .00026822

-.63642141 :00033496

-.91781943 .00026878

-.63666101 .00022669

-.91780168 .00027553

-.63701677 .00023537

-.91801952 .00031342

-.63687885 .00025101

-.91816777 .00028382

-.63634087 .00021946

NF (dB)

3.788782@@

3.81069244

3.86706438

3.84600690

3.84434793

3.83089611

3.83239892

3.83813342

3.83362953

3.82366477

CH. 2 ,79.1MHz MHz

NOISE FIGURE AVERAGE (dB) = 3.8316077B469

NOISE POWER STABILITY (K) = .081088391029

NOISE POWER STABILITY DELTA (K) .0877229786147

NPS_MAX (K'_ = .135077823845 NPS_MIN (K) =

INTEGRATION TIME = .158

NPS(K)

.11153333

.08122245

.04735485

.07145909

,09968517

L05201938

,05353282

.07111340

.13507?82

.08788561

.0473548452308



TESTDATA SHEET 17

Temperature Sensorand ThermistorTestData (ParagTaph3.6.I)(A I-2)

AE-26002/6B
10 June 1998

Test Setup Verified:
Signature

Reference Designation Specification

RT41 - -2200±100Q

RT 42 2200 ± 100

RT 43 2200 ± 100

RT 44 2200 __.100

Baseplate Temperature (Ts)

Measured Value

..--,

RT 18 2200 ± 100

RT 19 2200 ± 100 C2

RT 12 2200 ± 100 Q

RT 17 2200 ± 100 Q

RT22 2200± 100_

•RT 33 2200 -,-100 Q (Z i

TB 58 3000 ± 100 _

*C

TB 59 3000 ± 100

TB 54 4.1 - 4.6 V V

Pass/Fail

Pass = P, Fail = F

PartNo.:

Serial No.:

Test Engineer:

Quality Assurance:

Date:

A-49



AE-26002/6B
I0 June 1998

TEST DATA SHEET 18

Temperature Sensor and Thermistor Test Data (Paragraph 3.6.1 ) (A2)

Test Setup Verified: _. I_j)

Signature

Baseplate Temperature (TB) .22, _ oC

Reference Designation Specification Measured Value Pass/Fail

RT.12 2200 ± 100 _2 2_) /_ Q ;_

RT19 2200 ± 100 _ _j/_ f2 p

RT20 2200± 100_Q ._ / "_2._ _2 p

RT 13 2200 ± 100 _2

RT 14

FIT17

TB 58

_, / 7/_ _ P

2200±100_ _//TD _ P

22oo±loo n _, fo"_, _ F

3000 ± 100 £2 _J, O& / f2 7_>

TB 59 3000 ± 100 fl 2, DO / f_ p
m

TB53 4.1-4.6V .. _.,_ V " /O. ..

_-'_ F_._. "+. -%.-_.-_ _.. ,._-_...,_ ¢_.._

_[7c-sT _7/) = 2./77
Pass = P, Fail = F

Part No.:

Serial No.:

/3d_, 4"4"/ -- /

F'03

A-50
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TEST DATA SHEET 21

Survival Heater and Thermal Switch Test Data (Para=._'aph 3.6.3) (A1-2)

AE-26002J6B

10 June 1998

Test Setup Verified:

Signature

Baseplate Temperature fiB) *C

Reference Designation

HR1/TS1

HR?JTS2

Open Switch Closed Switch

>10 MQ Pass/Fail Specification Measured Value Pass/Fail

40 - 48 £_

Pass = P, Fail = F

Part No.:

Serial No.:

Test Engineer:

Quality Assurance:

Date:

A-53



AE-26002/6B

10 June 1998

TEST DATA SHEET 22

Survival Heater and Thermal Switch Test Data (ParagTaph 3.6.3) (A2)

Test Setup Verified: Baseplate Temperature (TB) .,.93, 0 °C

Open Switch Closed Switch

Reference Designation >10 M_ Pass/Fail Specification Measured Value Pass/Fail

HR1FFS1

HR2/TS2

6o/4 P

P

?

?

50 - 65 f_

_. q .C'-. P

5"4,_z-,_- P

69. q._- P

_?,q.o_ P

Pass = P, Fail = F

Pan No.:

Serial No.:

i 3 _,. 44"/- f

Fo3

Test Engineer: _

Quality Assurance: _.

A-54



TEST DATA SHEET 23 (Sheet 3 of 3)

Bias Voltage Verification Test Data (Para_ph 3.6.4) (A2)

AE-26002/6B
10 June 1998

Test Setup Verified: _ _4_
signature

Baseplate Temperature (Ts) _ $, 3 °C

Reference Designation Specification Measured Value (31) Pass/Fail

Mixer/IF AMP Ch 1, 2 +10 _-_+O.1 /£). _) -_

DRO Ch I +10+0.1 /D. D/ _D

DRO Ch 2 +10 +_0.1 / 4P. D/ P

Part No.:

Serial No.:

Test En_neer: _

Quality Assurance:. _x tu_ e _e

A-57



A.E-26002./6B - -
10 June 1998

TEST DATA .SHEET 3

LO Frequency Test Data (Paragn'aph 3.5.1) (A2)

Test Setup Verified:

Compo- Channel

nent No.

1

LO

2

Mixed All

Amps

TOTAL

Signature

VbO0 Ib(mA) i

/4q _._

Baseplate Temperature CEs) _ g =C

Pdc(mW)

Required

(Max) Measured

fo(GHz)
Pass/

Fail - Required

Pass/
Measured Fail

2,000 23.800

=o.oo_,_3._'oI /o

2,100 31.400
_ 0.008

5,000

,.m-_"__3_..'&_ ;_:_._

_.

Pass = P, Fail = F

Patio.: 135_q41" i

sori__o.: FO

NoT'E,;

C.i4 P,t4kt ._ '_t:t"I

Test Engineer:

QualityAssurance:_'$_-_,!_"

D=o:

A. -"t
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TEST DATA SHEET 6

IF Output Test Data ('Paragraph 3_5.2) (A2)

AE-2600_6_

10 June 199,'

Test Setup Verified:

Signature

Baseplate Temperature (T_) _ _ _'-'°C

Compo- Channel

nent No.

1

LO

2

Mixer/ All

Amps

Vb(V) Ib(mA) Po(dBm)

/o.ol

tO.Ol

Mo-_;CHA:M_K-L

¢_,_' -'2,/. g 7

0o_.o

Atten (dB) Po(dBm)

Required

-27.0 ± 1.0

_7.0±1.0

Measured

-27.£_,

Pass/
Fail

f

Pass = P, Fail = F

_,o.:/D5"69_-I-I
_o_,,o.. F-____A__

-__ . . ,I/ _

Test En_n_r: " _;_,'_:'_

• .. - . -: .... ,_ .,, ,_ (_
Quality Assurance: ' \too/ _x)'_ .

Date: ,_A _/_ "

A-7



AE-26002/6B
10June1998

TESTDATA SHEET 9

Bandpass Characteristics Test E)ata (Paragaph 3.5.3) (A2)

Test Setup Verified:

Compo- Channel.

nent No.

1

LO

2

Mixer/ All

Amps

' Signa_e
Baseplate Temperature (TB)_/_, _ *C . ._

3 dB BW Frequency 3 dB BW Frequency.
" (MHz) . (MHz)

Lower Hi_lher Measured

%00 Ib(mA)

/3S, ,2.

7,7.-3

Required MAX.

135

9O

Pass/
Fail

/0,ot

Compo- Channel Vb(V) Ib(mA)

nent No.

LO

Mixer/

Amps

1

/o.oI _',_

2

All

40 dB BW Frequency
(MHz)

Lower Hi_lher

40 dB BW Frequency Pass/

(MHz) Fail
(Ref.

Required MAX.

351

234

Only)
Measured

I.......

_,=_o.:/_5_ _l-- I
s_n__o.: F03

• _._ .. _;...,

Test Engineer:

Quality Assurance: @_ 4_t_

A-12
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TEST DATA S.HEET 12 (Sheet 1 of 4)

Noise Figure and Noise Power SmbiHty Test Data (Paragraph 3.5.4) (A2)

AE-26002/6B
10 Juno 1998

Test Setup Verified:

Compo_

nent

LO

Mixer/

Amps

IF Amps

PartNo.:

Serial No.:

. ".. ,'

_Channe!

No.

All

An

Signann-c

Vb(V) ib(mA)

/0.ol 6_

Baseplat,Temperature (Ts),,_ _ .°C

-. , ".. . : . . .

• " . -" .

.... ii- VcTH(_C) ' VH • Of) : " T_oC) : (V)
Standard Standard

.... Mean Deviation Mean Deviation

_,4 -.Pb(_-oooz_--I74-¢a9

z_._ .._L ._o_Z-/_,_

2Z¢ -.8_L .ooozl-17_

z2._,-_6A ._ooz./ - /¢['_

•ooO/

-.6Z_ .000/'7

-.6ZO .OooJ3

".6Z._ .ooo/_

-. 6z6' ._/A

ZZ.4 .--_Af=,•eozZ-j_ - _z_ .ooc/i,

z7.4 -._g£ .ooo_! -/7_ ",6zO .ooo/(_

,'o.oJ_'_

- ". " . ..
• " '... . . • ..- "" .

• • • ...

..-+ Test Engineer:

QualityAssurance:

:. Date:

e_ _,+_)

x/_ ?/_

Z"%-D._



TEST DATA SHEET 12 (Sheet 3 of 4)

Noise Figure and Noise Power Stability Test Data (Para_aph 3.5.4) (A2)

AE-2-6002/6B

10 June 1998

Test Setup Verified:
Signature

Baseplate Temperature (Ts) ,_ _L oO *C

Channel
No.

NF (dB) NPS (10

Required ](Max) Measured

14.3J
Avera_le

4.5

Pass/Fail

Required

(Max)

0.09

Delta

Pass = P, Fail = F

P,_No.:Ib56+4"1-1

_o._No.:b'-O&
Test Engineer: __ _ __.i'/_

Quality Assurance: _,

A--41



RMSU-A2,

AMSU-A TEST

CHI, S/N: F83,

FOBBEFEBENGEONLY

NF & NPS TEST DATA, 81291S8

SEQ TEMP_TEST TEST TEMP

I WARM TEST 295.55

2 COLD TEST 79.15

3 WARM TEST 295.55

4 COLD TEST 79.t5

5 WARM TEST 295.55

B COLD TEST 79.15

7 WARM TEST 295.55

8 COLD TEST 79.15

S WARM TEST 295.55
10 COLD TEST 79.15

II WARM TEST 295.55

12 COLD TEST 79.15

i3 WARM TEST 295.55

14 COLD TEST •79.15

15 WARM TEST 295.55

16 COLD TEST 79.15

17 WARM TEST 295.55

18 COLD TEST 79.15

19 WARM TEST 295.55

2@ COLD TEST 79.1S

CH. 1

VOLTAGE STD_DEV NF (dB)
-.88560682 .0@023023

-.G2817393 .@8@15285 4.31573@48

-.8656498@ .00020989

-.5277238@ .0@@17977 4.30687535

-.86567406 .0@021991

-.G2781224 .@@@17327 4,308176@3

-.86500353 .00020982

-.E2830199 .e@@14954 _.31278842

-.8960@953 .Q0@20779

-.628654S_ .@@@18243 4.3192@669

-.86575745 .00@20813

-.B2798261 .0@@19293 4.31@06349
-.BBSBB375 .9@@22243

-,92774605 .00918523 4.3@416558

-.86577516 .@@@21582

-.62812313 .@_@IB1S2 4.31254604

-.8B574885 .@0020833

-.62815616 .@O@IB311 4.31351227

-.85555312 .@0@20709

-.5279139_ .@_@ISS2S 4.3115264@

YMHz

NOISE FI6URE AVERAGE (dB) = 4.3114710645

NOISE POWER STABILITY (K) : .@BS734@148965

.@558B05719374NOISE POWER STABILITY DELTR (K) =

.103177799574 NPS_MIN (K) =NPS_MAX--(-I_) =

I.08221006

/.eSBlises

/ .04953027

.05@79461

.08745254 i

.07269012 /

t 04731723,

\ /'

.0¢731"7"Z275393 "

INTEGRATION TIME = .158
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AE-26002/6B

10 June 1998

TEST DATA SHEET 18

Temperature Sensor and Thermistor Test Data (Para_aph 3.6.1) (A2)

Test Setup Verified: d. _. Baseplate Temperature (Te) =21, f °C

• . • . -

Reference Designation Specification Measured Value Pass/Fail

RT 12 2200 __100 _

RT19 2200 ± 100 £2

RT 20 2200 ± 100 f2

z17_ _
Z/Tf _

P
RT13 2200 ± 100 _ tl74 ,_ P
RT 14 2200 ± 100 f2

RT17 2200z100f2 "_ 1 7 ]

TB 58 3000 ± 100 _

TB 59 3000 ± 100 f2 f2

• TB53 4.1-4.6 V 4' 3 9 V

P

P

Pass = P, Fail = F

PartNo.:

Serial No.: Fe 3

Test Engineer:

Quality Assurance: -..._ _%

_,o: ehe/#,F

A-50



AE-26002/6B
I0 June 1998

TEST DATA SHEET 22

Survival Heater and Thermal Switch Test Data (Paragraph 3.6.3) (A2)

Test Setup Verified: Baseplate Temperature (Ts) ,_ _.--_" °C

Reference Designation

HR1/TS1

HR2]TS2

Open Switch

>10 MQ

7 .k-O_.,_.

Pass/Fail

/o
/o

P
P

Closed Switch

Specification Measured Value Pass/Fail

50 - 65 .Q

P
_'<f>,,:-/.,_ f

\

--<g./.,_ ?

P
Pass = P, Fail = F

Part No.:

Serial No.:

I

.... ' (i;AD.:.":
_uanty ,,_ssuranc¢: --..J ,_"

Do,o..

A-54



TESTDATA SI-IEET 23 (Sheet 3 of 3)

Bias Voltage Verification Test Data (Para_aph 3.6.4) (A2)

AE-26002/6B

10 June 1998

Test Setup Vedficd: Baseplate Temperature ('rE)_,'_' _" *C

Reference Designation Specification Measured Value (V) Pass/Fail

Mixer/IFAMP Ch 1, 2 +10+_0.1 /0. C_/ /.,/' /{3
i

DRO Ch I *10 _4-0.1 / 0. 0 / (/' P

DRO Ch 2 +10 _+0.1

_=_o.:/_sI-H-/- /
_._,_o.:_--0_ Quality Assurance: ,_t__ q_

A-57
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